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Our most impOTtant are out earliest years j 
The naihtlj, impressibie autl soft, with case 
Imbibes atid copies what she bears and gees, 
And throUj^h lifers labyrinth holds fast the chip 
That education gives her, false or true/" 
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PEEFACE 


The reader must not expect anytliiug like perfection in 
Ike following pages, or tliat the matter which they contain is 
arranged in the best possible order ; they are intended to gire ; ' 
an idea of what is taught in the school here, and the manner 
. of teaching it : the Author feels that if, anything of this kind ' 
had fallen in his own way when this school opened^ it would, 
have saved him much trouble ; however, without' apologiang ; 

, for, their imperfections, or attempting to point out their merits, 
(the former of which others will bnt too readily see), such as 
they are, “he casts his bread upon the waters,” hoping that ■. 
it may in some way. or other advance the cause of , education : 
there will, no doubt, be found in it some chaff, but not uh- 
mited, be is willing to hope, with some wheat aJso> wmeb " 
‘ may be worth picking out : on the whole, as the man who- . 
purchased an axe of the hlacksmitli, which he wished to have 
' ■ ' all over polished like the edge, to which the latter agreed ph' .. 

condition that he would turn the grindstone, but hnding the.^^. 
' ’ labour of so doing greater than he expected, said, he was not 

q^uite sure that he did not prefer a speckled' axe to a bright 

Ivi'f obliged; to: 1^ -my axe’ go forth, with 

;( (; ^nianf’ %eoks .upon itj howevet^ ^u^^ns it ts, take it,, feaf-ter ! 
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Tiili Third Editioti has been consideraWy enlarged in tlie 
body of the work, and in the general remarks on the state of 
the rural population : an appendix of tabular matter of a 
useful kind has also been added, and the reader will find 
considerable additions to the introductory matter. 


work have met with, induces the Author to hope it may have 
been found serviceable to the cause of education. The fourth^'' 
Edition is offered to the public, with slight additioh^^'the 
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INTRODUCTION. 


Abbison, in one of Ms numbers of the * Spectator,’ tells us, 
that the common people of his day were yqtj fond of a little Latin, 
and intimateB . that ' the reason of .this waB, because they di-d not. 
undex-stand it. ISTow the opinion I have fornied of the people of the 
present day is, that they do not like a thin^- unless they do under- 
stand it ; and although I have placed a' few -.Latin words in the 
title-page of this book, this is not because' I think the words will 
be approved of -where they are not understood, nor from any wish 
to make the book appear more learned than it is, but simply for 
this reason- — ^Ihat the words themselves- briedy express, in a port- 
able shape for tbe memory, what I’ wish to, have credit for in ^ 
offering to the public a Second Edition of thesi^ ‘ Suggestive Hints 
on Secular Teaching,’ viz. ‘‘a good intention T and howevei^ im-- 
pcriect they may be in other respects,' .with this impression on his 
mind, the reader will, I trust, ovexdook- many. defects which he 
might otherwise be inclined to cx'iticise,, and' ■ see .something of 
xxsefuiness in what is well meant, although it -may not in reality be 
all that he had expected. 

It is fi^om no love of autlxorship that I -am offering these remarks, 
— remarks, let it be obsciwed, which have arisen entirely from 
experience in a parish school, “--but from, a wish to proinbteThat . 
kind of education among the midille and lower classes, which at the 
same time that it bears upon their industrial pursuits, deads to an ' 
improved moral condition, by ixxstillmg in early .life those feelings ' 
of self-respect and self-dependence, and' those principles of honesty . 
' and truth, which ought to be the guide, of every one who lays claim 
to the 'cimmetef of a Christian inau.'d’/ iy.y' 

I am the more induced to do this,: ftom seeing that the. rising 
generation about me, llnd with whom" L _ am more immediately 
coneexmed, are made happier and better by this education, -“-that it 
leads to greater pi’'opriety of conduct. in all the relations of life, 
and that those who have remained longed at school have generally 
’'tUHibd out the best, and have giveih'A-l&t'dof that the longer, they . 

‘ ’pmain. the greater is th^ security. ‘-of their becoming,, in’, their 


h ' , 1 . 
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anj.otlier ekssi beiEB#1>ekaMCt^ depend solely on tlio ainonpt, of 
1 . '•knowledge giTen' at sejiodl^ "but ratker on tlie tendency wliieli siicli 
knowledge ’Hass'-to snake tllean alive to tlie liiinianiiies of life, to fit 
them for tlieir' indnstrial occupations, to raise tliem in tlie scale of 
tliinklisg beings,,^ and- niake tliem.feel wbat they ou'e to tliemselves 
and to tliose afoimd iliem — ^to open out k> tliein tliosc sources of 
fireside anmsemcBt aiid ofinsfinction v/bicn flic art of printing 
lias Inxmgiit within 'tMe; reach of all t^dso arc ediicateii 

IhTow to eilect;tMs^ dlic nlei^e reading* by rote is not srdUcient, 
and it siioiild be.tlie’ aiiii of the seiioolnuister, ns far us he has' it in 
his power,-. to give the ohEdren a knowledge of tlEi sinieture of 
their owiy language— to^ enable them to get ai the gramimr of a 
seido.nyoT’^tp take it to pieces' and reconstruct it; anti, nnless 
. y chiidtem ’ are left'- at,. school until tMs can be done,' and they are 
,|r;'Gnahled to-, get at the meaning of an orciiii ary book witiioiit iliih- . 

enity,' little use will, I fear, be made of it in after life., and the 
'■‘-’'hresidb will not .become, what it othei'wise might be, throisgli good . 
Jiboks— -a sdiopl thfoEghlifei,,' ^ y 

' celebrated wrltein of ^ the present day, has said, The English 

. langiiage' ia^amp^iglpmerate of Jhatla .word’s,' bcjiind' together in a',' 
Saxuii cement; the fragments of the Latin being partly |>ortions 
/yintrodiieed directly it'om, the parent ffixatTy, with all tlmlr sharp- 
edges, iind partly pebbles of the same material, obsenred and sliapied 
■ by long roiling in a.^Korman or Eome other dianne!*” Kow, 
although this, defiiniiou is somewhat geological in its langnagc, as ' 

' the author intended it to bo, 'yet- it is a very forcibk one,, and, • 

' indicatCvS clearly that the way to get at the knowledge of this 
, glomerate niass^ must bo by taking it to pleocs, and c^vamibihg tlicl 
^ separate paHs ; aiid^ "vvhen the sclioolmastor can do this himBolfi bo 
will bo abiofo brmghislaiowkdgbJxi bear in icacliiiigotherg.. . i 
^^.TIow ^ibon,. that he .should be able to .unpack 'this 

^ 'feiglpmorate— to ■separate tlie mnoBt from, that which m Imbed, «3e<l 
in it’ — tp^sbo# to; Ills more advanced , classes _ the origin ofitho ■ 
’dhfercdVwQrd’s, oi^Esehtepc^wrhOw words 'of a Smv:on or a Latin' . > 
drigImVary |h the.modeS“Of indectipii— how they have been iotro« ; 
daced^im;_|lipwjiow,some’’1bi^on^^ to the pamd qaarry; , 

,y how ptlptsyb^rplimg aboht ihpibfceai channds^ have had their , ' 
if roMjf r^^bbed '.oilm^the Ibfeo add origin of the' ' 

; ^ AM br. ^ ^ 

for the stmlias of th# ' 

Apolm^temi 'iHlt^lenlar bi^mc ai/'c, s 

yyb' tfith it does not profess 'to teOeh 

have a latowknlge Of; 

y qbWt fe^Tatheyl|b:p4h|bj|l^ teachers, both in' our ckinentary. 

modes of ,ap|>iyrng 

'imm Itpon tlieirtijachmg; • 

Ja* * if .1 ' '** ti ’Vi--,' ' f ^ V t" ii 
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but without particularising the lea(^g 'i^atiirfis of it', ft is an 
afcteiopt to introduce into our elemeuta'rX schools '•more of seience, 
and a knowledge of scientific facts ".bearing 'lipokHlie arts of life, 
and of every-day things, than lim been .hitdieftb done. 

It is a fiict almost unaccomita'blei ancheex*tamly curious to reiiect 
upon, how few there are, oven in any dass of- Ihg, educated nr un«, 
educated, who are acquainted with the piiilosophicai principles of 
those things which they see in action every day of their lives, anti 
which are in so many ^vays administering to the %vants of social life, 
^truths easily understood when explained by experiment, and so 
important in themselves to mankind, that the names of the disco- 
verers of them are handed down from one generation to another 
for the admiration of future ages, and as the great benefkctors.of 
thar species. _ , ^ 

Ho one denies the’ importance of tMsJmowledge when .applied 
to the arts df life, and’how ihusVfhd'pfogrhss of ;■ civilization, and 
of the gi‘eat interests of mankind hate .been advanced by it, which 
makes It more strango that so little of the intellect of a country 
should be brought to bear upon it. , - 

This is perhaps in some measure owing to, its being supposed, 
that a considerable knowledge of mathematics and of critlnnetb is 
necessary, and from a prevailing motion that such subjects are, . 
even when illustrated by experiment, difficult to understand; but 
Dr, Arnott, in the Introduction to his Hiitural Kiiiosophy, justly ' ■ 
observes, ‘‘ There are few persons in civilized society, so ignoiunt 
as not to know that a square has four, equal sides^ . and four equal 
corners or angles, or that every point in the circumference, of a' 
circle is at the same distance from the' centre. How, so much of 
unity, simplicity, and iia,rmony is there, m the uni'^erse, that such . 
simple truths as these are -what give exact. cognisance of the most 
important circumstances In the phenomena ’and states of nature ;” 
an acquaintance with the common rules’ o.f arithmetic, and of the 
measures of quantity, wlileh fit a man for, ordinary occupations, 
are quite sufficient for all that is wanted here. . r 

Hitherto all classes seem to haVe^taken for granted, 'that the ; 


, wllose life may have' been', saved dyer again by the safety-' ; . 

dmnp of Sir Humphrey Davy, kndw'iqhmtbfi|' of tfie pirineiple to 
wMcli_hb Owes his safety, and of the pKld^phy of it-^niany of the_ ' 
accidents wMch occur frommierB.!'Oarelessh&sV,ptdd avdi4ed by , 

’ it ; or the plumber, whoke^usmeskitlifAmake apiuap,be'taughk j., 
, however much the. sense' of ;. 8 igh 5 iAni^:,nuslead’<M that air add 
;ghsepus sufesto’Oes/^h'ieh he eapipft^"'3sde,"'h%td'.Weightf;^ 
these' and fiuM‘ subst4nees/prh’4Mpkl^ in A 
■ wdlisheuf under^tand'.^hy 
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visesj sdme- kiioirledge ’Of tliis'kind, Ernst appeajf to ' 

liiiii a kiu/I of '.'witolieraft ; ^ or 'whj Siioiild noftlic laboiirkiji classes 
luaTC it sliowa fo 'tiiem 'ditrmg tluair ediieation at seliool^ that tlio 
burning' of cliat^coab Br of dmik and limestone into limOj &c., gives 
rise to" a kind of siibstanne '\vMcli tliey cannot see, but •wlieii 
brtiiithed into tlie lungs is lata! to animal life, and its being beavier 
than common air makes tlie bunilag of elmreoal in small rooms a- 
very dangerous tiling. From a want of a kno\’7ledge of tliis, many 
Jives liave been lost 

'With a view to encourage a knowledge of tlie a] )pli cations of 
science. to the occupation of tbe country in iny own neigiibourlujod, 
during the autumn of last, year, a course of six lectures on tbe 
Clicmistry ' of Agidciiiture ■ was given at tbe ■ selioolrooiai by a 
gentleman who bad made tbe subject Ms professional study,, and 
wlip -was 1 ^’ell qualified to give an interest to’ it, not only from liis 
knowledge, but. from being -a good manipulator in tbe experiments, , 
necessary to iliustofe it*'*' ' • 

. My first intention as to ibesc. lectures was for tbe instruction of 
tbe- school itself, and; of tbe scboolmastci's of tbe neighbourhood, 
but finding that many of the gentlemen and also of tlie farmers in 
tbe iiclgbl)ouiiiood wished to attend, I invited all to do so who 
were so inclined, and' with tbe exception of two extremely wet 
days, tlie attendance was good, 

■ ilany of tbe geiitlemen took a considerable interest in them, 
and although the farmers, I have no doubt, felt tliey could not 
carry away so uiiicb as they bad expected, yet tbe indirect efibet o,f 
such lectures is good in an educational point of view — it creates ,a 
wish, and that a very natural and a very laudable one, on tbe part 
of the parents in the middle classes, that their cinldren sbduid. liave 
an . opportunity of acquiring a knowledge, of the appliances, of 
science to those pursuits in life in which they are so much Interested, 

, The conclusion which I drqvf from tbe experiment, and which I 
think is a correct one, was, that a short 'course of lectures, and 
made as practical-as possible, and repeated 'at intervals in diierent 
/parfs, of 'a county, would be’ attended with great good, autlfn the 
b‘pd igiid tO' an improvenent k the education of ^tgricultural youth, ■ 
whleki;t;is mosfc,<lo^5kabie; to effect. ,It is not to.be eitpected, t&t 
- those who are grown up, and whose habits are foi’med, siioiild enter 
.into 'it as tbeir/previous bdueationJms not fitted them’ 

for it, and their' modes of; thinking mp/agaiust ii;,‘n{)r' cau ’tifey 
Stand 'anydiing .iike.b eontfimous emmse uf 'leotures, but ‘they ba^y , 

« For these leclorekl have to thaiik Mr* Edmonson, Iho iunul of the 
Qaecnwobd A gricififeral College, ami Mr. FniakUrid, 
there, by whom they were- given ; both these gen tiemen 'entered into d he 
from 'the' same napfiycs '•‘■as ■ myself, a #lsh fe'irfehiioie the 

of the iielgbbourfioodi ' , ; ' ■ , , , > * ' ' b ■ . '* ■ 
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away fiwits beariii^ upon soma partlenlat pomi.wliicli tli.ey under- ’ 
stand,, talk about them afteinv-ariis,.|)6rsira*c^;thbHk5elrcs',^ sncIi 
Imowlcdgo is goo.d for tkeir cliildron^ and in .'tills way an influonce 
for^good ou the ^ education of tlio rising ' generation is likely to 
' spring np. * , . ' ' 

In the schoolrooms here, these, lectures ■ were turned to good ; 
account, boilx as instruction to the teachers and to the older ’ 
ciiildi'eiu^ and the outline given lilled up by experiments and 
explanations afterwards. , , • . 

To speak even of teaching anything of science as a part of the 
education of Tillage children, or of 'the teacher having such a -Impw- 
Iedgcy)i thesp subjects as to be able to bring it to bear upon hiS 
teaching, is, I am perfectly aware, by many' looked upon as visionary, 

‘ by; some as 'useless, -and by others 'even ' as’ mlscMevpusv- ifow '' 
^ ' -many of these are ^ carried away by ^ their prejudices i against sudlf- 
instruction, ivithout kuowiiig orcOnsidering^vseriously what is meant' ' 
by it; but, on the subject ’of chemistiy, 'for instance, when it is 
comldered that cheniical ^prqcosaes are involved In everything ' 
which we eat^or dnnk ; in the preparation ■ of eveiy material used 
fox; our clothing ; in every change of the xnaterial world, whether 
anixnate or manimate, with udiich our senses' can make us ac- 
rpminteil, some knowledge of these processes must be looked upon 
both as interesting and highly im-poftaiit,'sind ought to be under- ■ 
stood by those with whose piirsiiits and employ mexits- in lite they 
are so intimately connected. - - . , • 

Besides,^ it^scems to me even higldy instructive that an intelligent 
child should be made to seij^e a iix’m .hold of so miieh of this sub- 
ject as to enable tiie mind to get out' of the habit of viewing all the 
different |moductions of nature' as being' made up of substances 
haying/nothing in common— that; earthy mon, ^sfepne, ' air, - watexy,^ 
animal andyyegctable, as things having, ho single element ‘ of ' the 
'sapic kind in their several cpiupositions— not having the slightest , 
'idea, that all^the inlinite varieties of the mateidal world around aus 
m:e only difleiuiit compounds of a fey simple eicinents,-^tbat ‘the 
Biind should .be able to correct this impression by seeing a few of 
theae pbsfianccs taken- to pieces by’ «^xpevini'ehts’th«^ir>siin|>le ele*» 
mients, tested, and shown to^be the same 'm -each, k of itself good^ 
f _ ..^aad ppens out a, train of tI)inklng,,-wMeh in, some may lead to mo0 
, imfprtet f'^esults,' by 'calling, into those 'Ihculties of -the' mind 
which ; wod ha^ given thexu. ' ■ ' 

. V 'The -workman who Is ncfpiainted with'thn.faois in science copr 
nbctpd.-with his 'dccitpafipns, becomes leskbf’a machine than the 
- one who; is ignoraht of them, is every way. more use.fel to his', 'em- 


ylftiUguialied by .supesriptjiiuoyal habits etery 
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fire 11103’e aii'd-, disoi'.eet, and tlieir enjoyments are of a' more 
rational Idnd." ’ 

Of tb,e necessity' of an improvement in tlieir social liabits among 
tile iaboiiriiig -classea of tnis country, wlietber mining, agricul- 
tural, or manufacturing, no one can doubt ; but tbe Eeport of the 
II, Moseley on the State of Education in the Micllaiiid Districts 
for the year 1846, addressed to the Council on Education, wliich I 
have lately read, discloses many features in the character of the 
uiining po])iilation in and about Bilston, and ^vhleii of course is the 
same in other mining districts, which I must confess were new to 
nie, and which one cannot read without great interest, but it is an 
interest of a very painful kind. 

. The habits of life which prevail among tins population, and 
their social condition,, as seen in the description of the Bilston 
market, and an appendix to the Beport, are most irsstnietivo, as to 
' the ehect of ignorance upon a labouring community earning high 
v/iiges — ignorance, as Mr, .Moseley says, carried out into action ; 
and adds, ‘^whenever ignorance is associated with ‘ high wages/ 
they will, I believe, , become, as they are here, a and the 

Eeport goes oxi to -say,’ rude as these men are in their manners, 
and wholly uneducated, yet when the opportunity has been afforded 
tliem, they have shown themselves capable of deriving pleasure 
from other than sensual gratifications and low pursuits,’’^ 

From the lleport which has lately been published on the vState 
of Education in Wales, there is one thing ’ wliieh appears very re- 
inatkable, independent of the lainental^ie s^te of ignorance which , 
seems g^eneraily to prevail, which is this:- that in those districts 
•wheje the people seem to have a vexy considerable knowledge of 
Scriptux'e, the state, of their morals is of the lowest and most de- . 
grading kind— In this fact the evidence of tlxe clergy of all deixo- 
xuinations seems to, agree* Sonxething of the same kind I have 
myselfyibserved in the south of England, and it is by no xneans an 
uncommon thing tb dud in some, nay, I should say in maxxy of that 
class, - an^ aversion to their . chiMren being taught anything of a 
secular kind— as ifsecxxlar instruction partook 'in some measure of 
tlxe nature of sin ; thisis..no doubt a state of gross ignorance greatly 
to be pitied, and which will in the end be corrected by the iniiuence 
of a better educated- class,, as., this becomes dhliised among them; 
but the singular aiid almost unaccountable part of it is, that this 
apparent knowledge of Scripture should have so little influence on 
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" * The 6p|j6rtitnity athidedtp was, a eoursepf winter lectures^ established’' 
for their benefit by the Rev. J, B. Owen, the incumbent, an accouat of 
wiiich, in a letter of Mr; Owen^siri the Appendix to Mr. Moseleys Reports^, 
is well destenlng the attenlibn of those more puxtlcularly who are ongagefl 
in education in populous districtg. 
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tlieir tooral conduct ; tliat-if'slionld never ontet Into tlteir miiids 
’(or, if it tloeSj tliey do not regard- it) tliat ,fe!|>tnre truths are in- , 
tended as rides of life; wlietlier the sort'of familiarity •Ye^hidi they 
have with Scripture phrases j and the -constant habit of'^mtcnTcaviiig- 
them into their com'ersation, can have- led to’ this I do not know, but 
such is the fact, , ■ ■ - ■ , ’ 

ISTor is this even In England con-fined to the labouring class; 
there are many of those of the, class above them, particidarly of 
those who are uneducated, to whom the same remarks would extend 
— a man who gravely tells you, ‘‘I does the best I can to get an 
honest liringf’ and perhiips quotes some text in Scriptiii'e to sup- 
port his views, at the same time knowing that the very principle 
upon which he acts towards those about him makes it almost im- 
possible for them to do so, cannot be said 'to make the proper 
application of Ids religious knowledge. , \ 

1 observed another thing in the same Eepof t, of a more cheering 
kind, that it had occurred to some of the Educational Committees 
to combine the education of the middle and the lower classes, and 
that in this way funds might be raised for proper education. One 
would suppose that the social state of most of the districts in W ales, 
the number of small -fariners, tradesmen, would be particularly 
favorable to such views, and that, if -worked but as they ought to 
be, they could scarcely fail of success. 

The present Bishop of Sodor and Man, thinking this plan well 
calculated for the state of society there, is endeavouring to intro- 
duce it throughout the island ; and it appears from a Eeport lately 
made by Mr. Moseley to the Council on Education, that some plan 
of the kind had been thought of by, the good Bishoj) Wilson, for 
whose memory the inhabitants retain so lively an aifectiou, lihafc its 
renewal now will be received with the greater interest. The general 
feeling in favour of education, as diownby “the framework,” as Mr. 
Moseley terms it, in their laws regarding schools, and in the feelings 
of all classes in favour of it, dispose one to think that these matters 
have been much more cared for there than "with us ; perhaps their 
vicinity to Scotland, and a knowledge .pf its school- system, may 
have led to it. In their present position, and with the Mnutes of 
Council' to assist them in their poverty, th.ej have all the elements 
nf success. ' ■’'■''“'C’ 

Ati important feature in the school hefo,, and one which is 
worthy of the attention both of school Committees and of school- 
masters, is the amount -of payments both for schooling and for ■ 
books ; tMs arises from the union, of the'chilclf an of dLTerent classes, 
also from many children coming from thq smaller nelghbourmg 
parishes. C- > , * ' V'' 

This amount of 'payment, both in a .moral and in a pecuniary 
.point ’of'viow, Ib 'important; pid,one in. the: suecess'Of.vrMelthe' 
' ' ' ^ ' . ' ■ ^ vv '-O’ ' - , 
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splioolmriater .'Ss-' '‘deeply/ int<jrest6d**^ ^improfeil social .position 
almost entire! j clepends upm, it ; ancliftlie better class of scbool^ 
masters will reflect tipoii tills in all its bearings, tlicy will see Iiow 
nmcli tbeir success in; life ■ .depends upon them acquirements and 
, ilieir' capabilities' of ■feacMng being equal to tbe want of tlie middle, 
as well as of tbe labouring classes'. 

What is wanted’ in opr rural districts, most assuredly, is an 
lmp.i'ovemenfc in the quality as well a,s In the quantity of instruc- 
tion, and the mesre extension ■ of the Sunday-school to -week-day 
teaching is not snflieient ; font to attempt anything foejond an im- 
proved dame’s school, or one fit for the younger children is, in yei*/ 
small parishes, on acconiit of the expense, a thing manifestly im- 
, pradticafoie f iior, in fact, would it foe necessary with the class of^ 
'schools I am advocating, nnmeronsly spread abo-ut the, conntryj- 
and to which the bigger cMldrou in’ the small parishes would resort. 
And in tl-iis way I am thoroughly persitadsd an improved system 
of education may he worked out, of a very high character, almost 
self-paying, and which would in a few years have a firm Iiokl o-Ji 
, the public mind. ’ - ' . 

Isfor should it foe said,' that in order to afleet this, individuals can 
do little ; on the contrary, they may do a great deal, — every school 
of an effective kind, conducted in such a way as to gain a footing 
for ..education in a neiglibourhood, is of immense" importance, 
whether it is the result of an individual effort, or not, — it is good, 
not only as regards .the- locality in which the school is, but good as 
an example practically worked out, and which has much, more in- 
fluence than a thing merely carried out on paper ; and every one 
■who reflects must see, that perfect a,nd general plans of ediuhition 
must, like ail other- things of human contrivance, arise gradually, 
and cannot, in a country where opinion is so much divided as, In 
this, be at once established. 

Let the farmer , and, the trad^sinap weigh well in their, yninds 
what -they wdll save upon each child educated at the parish school, 
aiid the kind of education lie -udlhget — let the landlord consider 
the interest he has in Bringing a cheap education within iiui reach 
iof Ma tenants, and how .much' they would rise iii respectability as 
h' dlhs's,' by ■being, better; educated— and let. both' classes’ ’consider, 
the .mutual’ duties, nnd the moral obligations they are under to 
.improve ■tho^cbnditlen' of the labbupr, both pliysical aiul' moral, 
vvho’ Is equally necessary to thenybpth:, if a,!l would reflect; In 
way, -and, could/fo# 'brought, tp ‘se6 hdw’nmcli sqeicty at krgo 
gamJby'thir Improveinent in thdse.linlsis of ’the social chaluff 
,and how htuch'-the very slight fastenings which at preteit'|idM' 
'■them together would, Be- strengthened by it,, the’ progress bf'bdu* 
'; 0 |ti(m' 'and bf would -meet wifli le$« klifSciilty 
has hitherto done, 'and thf^se would very soon -jbe ifeft to'.be . 
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totli ii benefit, and a source of increased to all classes 

of tlie cotiBminitj. , , ' 

llio rising' generation' of scfioolmasters laiust not Judge of tlie ' '■ 
uitiiro from ^tlie past; Intlierto ikey liaye been ill ]>aki and little 
tnoiigot of, but very o'ffcen this has arisen, from their being ill 
<|ualifiecl for the duties they had to; perfem : as an honest old 
dame said to one of the inspectoi’s, is but little they pays 
inej^biit then it is but little I teaches ’em.*’' In many Cases,, in such 
parishes as has sehoolmastcr, lie has been appointed not from 
any fitness for the office, init because he had failed in eyerjihiiig ^ 
else, or .some labourer able to read' and write, and was made - ' 
schoolmaster to keep him from the parish* The schoolmaster mUy 
rest assured, oi^ this, that the better he is qualified for his situatloh, 
the inore he will make society' feel -Ms worth, and instead of ap- 
pomtiiig- the worst men who can be fo.un% .as. the ratc*payex!^, of a 
parish, when they have liad a'tpice-' in themiatter^ liave .been 'apt ' J 
to do, both labou}‘ei* and employer will dnite and strug'gie to get 
the best schoolmaster they Ciin — the best qualified in every respect, 
and Olio who will make the importance ofjiis office felt, by the ’ ‘ 

better education he is cliffiising among- them.' , ’ 

Although much depends on the schoolmaster in the success of a ; 
school, yet much depends also on the books which ai'o introduced; 
owing to a deficiency of these, and to a want. of a fitting apparatus, 

&c., many of the schoolniasters have no. chance of success; and I 
would observe here, that it is almost impossibiedo overrate- the im- 
portance of introducing the system of the eMMren Inlying their own' ’ 

books, tbent:sulfc of which is, that every, fireside becomes a school 
In the selection of these, (hero should be no prejudices as to V', 
tlieir being pi'iblished by this or that Society ■: there are many 'which 
' puWishedby them all ; and I have introduced here some ;! 

of the Olmstiiui Knowledge Society, of tfie Irish ISFationaJ, Board, -i 
and of the British and Foreign Schools* It has been found that' 
the children in some of fhe lower Beading -Books' have them atnio'^t * ' ' ij!-' 
by heart, so that it is really necessary to'introduee .a more ex.tenaive ' 
range of reading, and ackUo tbeiv of knowledge* ' ■ 

. I am aware that prejudices have Ixitherto existed, more particu*' ., 
larly in my own profession, with ixigard to the Iwoks published by- ’ ■ , 

‘tfie British and Foreign .Schools, -and thikhas' greatly hindered a , .'V; 
, inoto’ IxtensiVe- use^ of them. . ■ How, 34- a;sht ■ of 'educational 'book^ 
_m'# 0 oul 4 r iastilictlott for our ' elementary schools > they ate veky 
. good, h'oti only good in substance as to the.reading lesions, but they 
- contain also, excellent hints, which will be found most useful -to , 
ihe te^hOT*. .. The paly X, find -irith thehi- is iMe priebtj' 'add - ■ ' s"' 

^ Ido grk 4 . the!' cause df eduO%||bl>'iJt 

_they_doi4d bent., wMch X liavoudddskbt' v! 


-M, ' ' ' 
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“were l!^o, 2 and No. 4 ; ' tlie price of the former is and it is the 

only ]kx)Ic which has beeriL sold in the school below the cost priecj 
mul which has only, been done, to tlie children of the labourer. 

Arnottj in the Introduction to his Physics, speaking of a set of 
books of edneatio'n in science, says, — have all the perfections 
of which they are susceptible, they can be looked for only from 
academies of science, or from an association of learned men ; and 
even then, they cannot be compiled by each indi%ddiial taking a 
distinct part or parts, but by the parts being undertaken conjointly 
by several persons, so that he who conceives most happily .for 
students may sketch, he who is learned may amplify, he who is 
correct may ,piirge;> he. who is tasteful may beautiij, &cf ^ The 
composition of this Bodk bf Nature (as he calls it), he adds, might 
be a worthy' object' of rivalry between xiations.^' ■ What might not 
be doiie for education by a set of books adapted to our elementary 
schools, and got up on this principle, and hov/ worthy such an 
object is of the attention of our most talented men ! 

Now that extreme opinions on ail sides are tempered down' into 
something of a practical plan, it is. to be hoped that prejudices and 
jealousies will die away, and that all will unite in supporting the 
present plan for the' advancement of, education,, although it may 
not be the best according to their own ideas, yet it ceiHainIj unites 
in its favour a great part of the common sense of the nation, and 
Tvili, if carried out in singleness of purpose, work better in practice 
than those who, from mere theory, have been opposed to it, are led 
to -expect. 

With respect to the Mniitcs of Council on Education, so far 
as I am capable of judging’', I have always thought* them fair in 
principle and judicious in their detail, and characterised btfa^^great 
doai of talent in the Way in which they have been worked out. 
They offer great encouragement to the well-qualihed and eilicient 
schoolmaster, both through an increase of salary and through 
the assistance of the pupil-teachers in the management of liis 
achooL ^ ‘ ■ ; ■ - . ^ ' 

S.tnne, I know, are of opinion that the standard of acquirements 
of - the schoob teachers and of the qualifications -for pupil-teachers 
are too high. With .respect to the acquirements of pup.il-teachcrs, 
.1 feci persuaded, if the-general standard were below what is fixed 
upon, and w.hat in practice the inspectors seem to require, we 
should soon find a numerous class of pupil- teachers totally unfit 
for their position, and that the cause of education would, on account 
-of theg’i^eat expense-attending it and'tlie small proportionate reph^its, ' 
retrogi'ade rather "than advance. No doubt a very great ' proper- 
'tionof the qualified to teach what 'the,- 

Mnittes require ; but. li%‘-tnuch better that they should bl,- obliged 
't0;workmp fco-a moderate .standard, rather than'that it'shbniid be 
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lowered to a poiui which would render it 'totally inefficient for tlie ' '•} 

acivabcemeiit of good teaeliirig. f , 

^ ^ In carrying inh practice 'tfio contempliate^ of •salary to ' 

. inusters imdymstressesj tlie examination seeins. to me defeetiyc^ 
anasniucli as it does not make siifficient .inquiry into tlie state and 
ciliciency oi tile seliool of wliieli tke candidate is tlie teaclier. - ' 

^ ^ is just leaving a trainnig school, or lias only lately 

le.i. itj aud^ during the last year or two been practised in composition 
in exa?mnations on paper, &c., will, as- the .examination k' oot^.7 .. ' 
aucleci, do miicn better than many of the really good, practical 
^ icaeiiers and whose nsefnlimss as teachers has been proved by the 
. stele ^ and cKicieiicy ^ ot their, 'sehools. lb this way thcfC' is. groat 
danger ot tlie experienced, good ,sohoolma.^ter being classed fir- 
bpiow one^who may not turn out half so. n^eM when tilecl in’ to 
, ,sciiooL^ 1 tlnnk, unless the state and condition of a school is - ' "1 
tafeen into ^icconiit, many useful scliodlmafes; and very deserving . ' 
or diepncrease of salaiy, both from their past labours and their 
utuic jiromise of good, will be deterred from offering* themselves, 

1 aoii t know how far the continuance of an increase of salary 
depeiKls upon flic state of a school, but it is evident there ou<yht to 
be some connect iuu between them. . ' , ° . 

I see it stated in a new periodical, -the. ‘ Educational Maga;?me ' 1 

01 the Home and Colonial School Societyf /^ what the country ■; 
rcuiiy requires is schoolmastei*s who hay4profesdoml skill; or, in ./.I 

other words, who are well a<x'|ualnted with the nature of children, ■ * 
auU the way to^ ileal with them : (we nmy add sclioohms tresses, 
also, for the patient training and happy inhuentces are invaluable.) ' 
hmthfui teachei's, ot steady, hard-working, pains-Wking,. habits, /•'? 
wph a- to.eraoly good English education, well informed in common 

grasping what toy have, keqiilrixl fitnily, and • ,v' 
imving 3t ready for use ; knowing something of the art of teaching, , 
.well trained to dra^^ pdt the faculties pf'-chpdren^ to teach t&tu' -vil 

cuis%->nd 

’ r(owj all tins is very -good -.as to h goes, and ‘ • * 
I? be , all that is wanted, (y^t there 'caff b,e up ^ • /'J 

, doubt, higher the acquire^uents - o£| the •teacher, and the;‘mott®' ' 
Kpowifidge he ;is able to bring to. bear oii hfeteachins, the more' ■' 'J 
likeiyhq IS, to succeed, _ ^ ^ 'w to ■ ' v-* 

lithbugh the attaitoents aimed at in some of to traitol’S'etofi '' ’ '^#1 
, , ^hay ^;b|?ear of a, chwoter; bey oifd ,w to 'is', wanted .In 'to'io'#ier'. ■ "'S 

^ Class ot wdeMj yt't these very hiqp of /greater attotmetovveto., ' r •' 

no means beyond f hat is wanted ihloiir la'rgm* topientary .tot As ' : ' ^ 

, . Wd wiil-^ ei|n m\itf ip pd|i,caiiibp;^^- ehiidron df thd i , >' 


'Wdto ^ aehoolmastc 
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and ti'ade&men ‘ fe<?i wliat- tiaey Iiave hitherto never done, the real 
value of the, village schoolmaster. 

It may not be thought necessary, nor do I think that it is necessary, 
for the schoolmaster to teach Latin and Greek, and perhaps undue 
importance may have been given, or thought to have been given, 
to these in some of oiir Training Institutions, but it must be recol- 
lected that they are taught’ these in order to qualify them the better 
for teaching other things; and what I am holding out for is an amount 
of Imowledge in the teacher which will make him worth having when 
he is sent among us, and by his teaching make the parents feel that 
education is worth paying for, and is one of the decent wants of life, 

. Thokind of knowledge, which appears to be most useful in our 
schoolmasters is suiHciehtly indicated in the following pages ; and 
I think experimental science, and a knowledge of the 'science of 
common things, ought to form an im,portant jiart of the instruct!^; 
4n all our training' schools. • _ 

One veiy serious didiGulty which the Training Institutions have 
had to contend with, and one really of a serious nature, has been 
the small amount ,of -knowledge possessed by the candidates at the 
time of their adini'ssion ; this is in general so great, that it is a thing 
totally impossible to make, anything of them in less than two or 
three years : but when once they can draw their supplies from the 
best pupil-teachers ia.our elementary schools, a very different state 
of things will commence y they will then be suiiplied with young 
men and young women of eighteen or nineteen, who will have a 
inucli greater knowledge of teaching, and of the subjects in which 
they are exjieeted to ' tecieh, at the time of their admission,' than 
many of those, who had* been trained there, had after a residence 
of two or three years, in the institution ; and instead of three years, 
it will be quite unnecessary that any of them should remain more 
than one. Until lately. I was of opinion that the Training Institu- 
tions were slow in making their usefulness felt in the, country; 
but having had an opportunity of judging of the kind of materials 
they had to work upon (whether this may not in some measure be 
the fault of those who recommend I do not know), I feel confident, 
if; sent out at the end .of one year’s training, the majority of them 
could not .possibly be qualified for schools even of the lowest class, 
and this , without any blanie. attaching to the teaching in the insti- 
'tiitioni^elf.' 

The system of pupil-teachefs, if carried out as it ought to be, 
and. with due vigilance, bn. the part of the inspectors, is admirably 
calculated for a Aiture .supply of efficient teachers, and will in a 
'few entirely the. character, of - eleihentary,' »o!i^ng 
throughout the country ;■ , bn! this, as wbll as on .every othi^ hboouht, 

’ the tendafd of act^ulrerneints ought not to .be lowered; ' 

reader will Mud- inIitt'.Appendix a few short extracts ■ 
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an interesting ^ Edncational Tonr in Prussia' and Holland/ by an 
American^ Mr. Mann, ^ Secretary to the 'Board of Education at, 
Boston ; they relate cliieiiy to the importance of the schoolmaster 
having a knowledge of drawing. 

This, it seems, in the Prassian Schools, is almost universal ; and 
the various ways in wdiich a teacher will find it -useful, and not 
only that, but in which, by’ means of the black-board, it will give 
life to his teaching, make it a thing of great importance, and one 
which every schoolmaster, having Sbe slightest taste for, ought, to 
cultivate.* 

The reception which a former edition of this little wo^^k has 
met with, leads me to think it has been found useful for the pur^ 
poses for which it was intended ; and I hope the present one, with 
the additions which haVe been made, .wiil not be less so, and that 
the reniax*ks on the efect of the kind of education I am advocating, ' 
and its success here, may interest those who 'are friends to an ini- 
proved social condition of the middle and labouring classes, and are 
anxious to bind these two adjoining links of society together by 
stronger fastenings than hold them at present, although they may 
not be actually engaged in the business of teaching ; but, above all, 
should every friend ^to education ' feel, if he wishes to promote it, 
that the mass of society never can understand, or take an interest > 
in it, from mere written theories, and can only be brought to do so 
step hy step, and , that by a slow progress, by its being brought 
practically home to them,* — it is only in this way that the laboiif- , 
mg classes can be made what they ought to ‘be, and what we ought , 
' to endeavour to make them. 

King^s Somborne; 1848. 


The occasion of a new, Edition affords an. opportunity of maldxig , | 
a few additional remarks, which, it is to be hoped, may not be J;- 
without interest. , . ■ . i- iv„i| 

; That schools should be able to get the best elementary books at ' 

. a cheap price, is a thing of the utmost importance, and although : j 

* The same writer, who clearly does not admire the ordinary way of ■ '■ 
teach ing the alphabet, gives the following anecdote taken from ail American 
\ priaie essty on Education : ' ' . _ • , . , 'j. • ./s 

A Mr. Otliweil ¥/ood» at a late trial in Lancashire, England, giving ’ ' 

' his •uton".tadho, court, the judge said,-' *'Pray,' Mr. Wood, how do, you fel « 
'yoUr iiatne'f -TOiWhich the wltuef®t#liod; ^-O double j' 1 

, dbuyo doable pp, The learned jndg© -lit hrst 

.;i his pen In as'tdnjslliuent I and thep, hfMr makingjwd or tbbrfie unshdbeissfnl 
’ to record it/-*:,, 





tent, and applications may now be renewed for books and maps at 
ihe reduced priep,,piiee.ayear, to an amduiit of not less t'lian''tinw 
pounds : a o^-eat improrement upon the first plan ; tbe books foraP 
ing a grant to be tlie pi'operty of tlie school and lent to the children 
others allbwed sold at the .'price of pnrehase. ’ 

'h ■ How, it surely' would' haTC ■been bettejp to have ihade the system 
of bu 3 ing books at the redtuied prices the prominent feature of tlxa 
regaaiation, and to have spoken of tliis as the pith of the matter ; 
the grants in aid to 'be had.recdnrse to in cases of such schools as 
are absolutely imablo to^pprehasc ; nnikiiVg these the exccplional 
pjases, asjhey ought on. sound principles to' Lave been, and not the 
rulij, as it stands -at present. 

■There a3*e no doubt mmy schools wliere this grant in aid maybe 
necessary ; but there ai,'e Iiimdreds of others .risiin? tip which, on 
prmciple, would prefer buying the books at the reduced prices, if 
allowed to apply at I'easonable inte]‘vals ; unless this making a grant 
absolutely necessary should suggest to tiiem the worst of two plans 
— ‘^faeilis descensus averur'—and prove to be a bait too tempting 

■ The parents of tlie kboiuing class will naturally, from ignorance, 
prefer the ionding system ; and those connected with the manage- 
meiit' fethopk, who. hgvie. not had experiehee pf the benefits ofa- 
contmiy one, .or perhaps who may not have thought ‘ nuich upon 
the subjpet;>t a,ll, will, from an apparent saving X)f . expense which 
' it ‘holds 'be tnd to adopt the same. -'i , ‘ , 

; ;'It iieveir ocphiTcd to me as possible^ -that m ,apphcaimn for bopis' 
at the redhead |$riea,s.on; the part of any school, and without ^Mng 
% grant dm ■);Voidd not. he received at the Conncil. ofliee ev^hl'W'^th, 

^ some degree pfk*aldsfktion--a sort of joy at hncling a state ol&iiigs 
suihc^^ptly prosperoa's to- enable, it to buy books without fekihg for ’ 
a gfk% without/pictiing the office^ to any , exp we beyond the' 
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mere agency — so tliat the receiving^ an answer from the secretary^ 
timt the office could not dispense with, the preliminary condition of 
askmg^agrant, was a matter of' simprise— and it has beemto me 
ever since a source^ of wonder, how so strange a principle should 
have found its wav into practice, more particnlariy as an example 
had been set by the ISTational Board in Ireland, which had been for 
some years funushmg their books to schools of a like class in this 
country, at low prices, and to an extent limited only by the wants 
of the schooL ■ 

^ Anotaer’^" thing which ought to be boi’nc in mind, in tryin«- to 
give a wholesome direction to the, education of the masses of a 
country, IS to do it upon principles ,as little, pauperising as possible 
’^and 1 feel persuaded that a child educated from borrowed books, 
the property of the school, and one educated from its parents buyino* 
them, and their being the property of the.chdd, in a social s4set 
and tor all the economic purposes of life, the two are not. the saihe 
pemgs ; nor is the effect on tlie parents, or the interest they take 
^ ^ same in the two cases ^ tire minds of the 

children are not formed in the same mould, nor are they habituated 
to view things, connected with the way in which they are to strugo-ffi 
through life, through the same medium. 

IsTo on^ ufficss he has had experience of children in the matter 
of education in schools of this kind, can form an idea of the wish 
they have to possess books of- their own, when, once they have been 
interested in what they are learning and if there is any one thimr 
which more than another, from experience here, I feel entitled to 
recommend to managers of schools, and to those who take an in- 
terest in them, it is by ail means to introduce the plan of children 

^ The exclusively eleemosynary character which many attempt to give 
.‘to the education of the labouring classes, is, in some resi^ects, to be re- 
gretted. One cannot but admire the conduct of those who are at great 
expense in doing this entirely gratis, in their own localities; stOI I con- 
ceive much greater good would result by establishing moderate payments ' 
even In such cases, and any saving from this might be given to School 
haiiding when pecuniaiy assistance is wanted. This; making them pay, 
many, more puvtiealarly ladies, who have schools of this kind, will, not . 
hear of : they no doubt find great gratification arid are pleased in doing so 
much goad, but why not allow the parents to Join in this feeling, by doing ’ 
something towards it themselves ; without ikm it excites' but little interest ■ 
in them, and altogether wants that kind of vitality which leads to the 
best, results, - ■ ‘ . • - ' : _ ■ ‘d,!/''"' 

I am persuaded with respect to my own profession, that if we relied more 
on improving the, staple of educatiorrih our 'schools, and less on charity 
sermons, we should find better and less expensive results. ■ The changes 
lately adopted in the examinations ' at Cambridge, £ind it is to be Imped ! 
Oxtord may do the same, will eventually, through thedfetgy^ hVe’a most 
beneficial effect on the education of the kbouriiig and middle classes. 





enahllng tliem to do so. (unrestricted by tlio present coiulitioiis), and 
to an extent liimtecl only by tlieir wants» and aibwed also to apply 
for them at reasonable intervals. The dividing the list into two 
parts might be ’worthy of consideration : one of sehool-books used 
in the schooh -fronqi .which grants in aith 'when necessary, nught be 
made ; the other, of books of a more advanced kind for pnpil« 
teachers and jnasters, and' to be hail, only at the redncecl prices* 

, in'cjrcnIatioB a welbselecteil list of ediicational’ 

books is in itself good, inasmuch as it brings ' before the school- 
- managers and school-teachers the best boolcs of the kind, which 
otherwise’ they uiight not have an opportunity of kno-wing much 
' aboil fc; and in this way places the education of the eo'uutry in a 
wholesome.cliannoh sb far as books are concerned. 

, ' Thp restriction's, with ^ which- the Coimcli regulations are fetterejS 
jiiay jOTbalcdy -hi s'pme measure arise, from the booksellers, , an? 
publishers being nyerse to this mode of supplying our 'elementary 
s.chools, and, of course, it Is 'not' to be expected that they can sell 
books at a price %vhich is not remunerating ; but If they would con- 
sider, that this is not taking away a market, which they have already 
had, .but is opening out one in a quarter which never existed be- 
fwe — (the little which was wanted being supplied by the (Christian 
Knowledge, or shniiai^ Societies) — one. which, -when the people are 
fairly hi a ti'ain ',of being. educated, so as to enable them to read 
when they leave school, will be of an extensive kind. Iffhie pub- 
lishers would look forward .in- this way, they would be anxious to 
'supply such schopisat prices which may be remunerating to the 
pubiislicr, although not to the retail trade ; the latter would very 
soon find the benefit of this, as there is scai'cely a cottage into which 
books, • bought after" 'Ihavlng school, to ii greater or*" less extent, 
w^ould not find their way, when once a people are fairly educated. 

The. supply ing'om" schools with educational hooks. of- the highest 
'chpacteby and ‘.at '-the; lowest prices, ls‘n'a;doubt a great , national 
well merits, and- will, it is to 'be- hoped, iheet 
'With 'eyery. &ttentid,n from th'e"Com!tiiHtee :of Council ; but_ whether, 
this can be best elFected by the Council endeavouring to put into 
elfeetith pperatlou' th^ t4l^nf of the country, In 'writing books dp all ' 
de'paiimehtspf'knc^tMge whkh 1ft® desirable’ 'to 
into otir schools,' "and, be their ‘'own phbHshprs,;' pr whethj^r 'ft ^ 
be.-t be done through ‘private publishers and the booksellera them- 
scivtfj,' Biayho a matter of qtigstiop. '-The |)ridii'wf''whidi''the ' 
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I tM$ oottiitry^ being a remimerntlng bnej'lspnobul^aging-to tlie former 
■ pian,«r~»Bd tlie increasing demand' fdr bobklo'nce weil established, 
would enable the bookseller to do it at a small rate of proiit; but, 
laider all eis*e,umstanees, what the country may. reasonably expect 
from t]}e Comuiitte of Council, is-*-schooi«book:s, good and cheap. 

"Itniencver an importimt r/ant has shobm itself in this country, 
and one by whicli society would be largely benefited, it k astoxiish- 
ing how much private individuals Iiave done to su])ply thC' want ; 
mid now that attention is so much turned towards education, asrin 
instrument of ^great public good, perhaps it may occur to- some 
benevolent individual, blesscd with the power to do it, and wishing 
. to ^connect his name with' the education of his country, to appro^^ 
■priate tas the late 'Bari of Bridgewater' did for a, higi moral- pur« ’ 
pose) a sum of eight ten thousand pound.%! as prizes for the best * 

. ^ educational books, on all useful subjects-^gppomting shnie disbreet 
mode of carrying the object out— the copyright -to rest with the 
Committee of Council, in order to render die hooka as cheap as 
possible* ^ Such a sum, spent in this way, might largely benefit a 
whole nation, and would do more to' promote the' education of it, 
than a.ny other conceivable application of the aiime amount of money. 
The mode in which benevolent iodividu'ais have endeavoured to 
promote local education, has been by leaving property in the hands 
of trustees (in many cases the parish officers), and attaching some 
coudition— such as that a certain number of children or the whole 
of the- children of the poor shall be sent free; but* however well 
endowments may have operated in Scotland (and in many instances,' 
also, in tho north of England), where, from eiperieuce'of the benefit 
of ft, a strong feeling in favour of education pervades all classes of 
, society, and where they mix and blend hamoniousiy together at' 
school, yc?t in this country, in the rural districts more particularly, 

' ' lyhere. ^uch epdowmonts exist, they have become, in pipe cases but ' 
of ten, a positive- hinderance, rather .ffiati a benefit, to, the object 
they were intended to promote. , This indifierence cis to tlie way in 
■ ‘ which charitable endowments for education are administerdd, arises'.' 
from, an entire want of a practical knowledge,' that a people, can • 
,M'auy wsty ,bfj , benefited by it; and .'it Is- most sttauge;-' that the ■' 
• ’ • abuse's of these charities 'in-.Bhgland should hot :J>e Ibotedjnto* , 

' / ^ :Itr.spmbe cotiiitles in Scotland, sUchb^^Wts have been ^b.!ar^4p 
; ■ thht theifttoy of the metster has been very hbnsiderably' iftef.i.jeased;?’ 

. ; - Jn 'almost every parochial sehobl, iu.-4m county, and .this. 'ehieily 


■%hp had a ei|lifi4®uoe that ihofeviutendod to bebenefit'^ wer%'8u#-! h 
^^fently effeet|;of, e(luea|lpp. if) 
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Witli- fespeet. of -a pliilosopM'cal klncl/it 'WiE be 

foiiiKl adyisable to-'comBieiice%vitii absolutely necessary things, and 
to add to these, as the ■ wants' of the school in this way make them-* 
selves fel#; otherwise, the .buying expensive things at first, and 
afterwaixls, not toning them to account, mlght"^Iead to disap** 
poiatment. 

Mr. Moseley, in Ms. Eeport of last year, calls the attention of 
schoolmasters to a most important subject — one, not less important 
to their own happiness and welfare, and to that of their families, 
thaii it is to the interests of education in general — the considera- 
tion of means for providing for support in time of sickness and of 
old age, and of contributing towards the maintenance of a family 
in case of death he adds, ‘‘that a mutual assurance or benefit 
society, fonned upon- a secure basis, among persons of this class, and 
conducted under the auspices of the Council on Education, would 
be an inestimable benefit/’ 

Glhis is a qxxestion in which the public are deeply interested, as 
affording the only means of jiroteetipn against a master continuing 
to hold his vsituation, when, frotn age and infirmity, he is unfit 
the duties' of it; and school -managers will- find some plan of thfi' 
kind the only security against incompetent teachers, who have 
become so, from being advanced in life, and whom it would be cruel 
and unjust to deprive of their situations, unless they had some 
provision to fall bade upon. 

It slioiild bo the object and fundamental principle of such a plan, 
that csve'ry schoolmaster should be his own insurer to secure a 
provision, for instance, of from 20L to 30l per annum, to commence 
at the age of fifty or- fifty-five ; there would be no reason whatever, 
when a master is competent to Ixis duty, that he should give up his 
si'tiiation when he came into possession of his annuity, but it would 
be in the power of the managers to prevail upon him to retire, wdien 
unfit for it, and it would also be desii*able in such a plan of assur- 
pice, that the insiuer should be able, in case of death before coming 
into the enjoyment of the annuity, to dispose, by will, of the amounts 
of payments made fin this way, without being very complicated, it 
'wofild be'somphing of a pi-ovision for ’those" dependent upon him. 

In a y^ell-cligestcd plan of this kind, all the good schoolmasters 
would insure ; this would have the effect of retaining them in their 
employmentiihany of whom would otherwise leave it ; and, in mmj 
ways, the plam seems to be so important to the cause of education, 
and, in fact, so necessairy id its -ultimate success, as to make it well 
deserving the consideration of those, who have . the power to -carry 
it out ; -and' the public have so great an interest in it, that the Com- 
mittee of Council may reasonidily bo expected to give some assist- ■ 
mm towai'cls doing so; ^'oundecl on the principle of every man 
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beinig Ms own lositrer, no CbancoIIor of, de Exobequer conM'pos- , , ■ 
sibly object. This ought not to interfere with any consideration, 
l)j way of reward, to those who, from great snhcess in their voca- 
tions, and from long service, might be though worthy, of them — 
but it might be a part of the plan, 'to make some addition to an 
annuity, in cases of merit of a high order, in this hard-working 
depm-tment of the public service.*^ 

In a letter published some years, ago, as an appendix to Mr. Allen’s 
(now Archdeacon Allen) Eeport, I alluded to Lord Howick, the 
present; Earl Grey, having suggested in the House of Commons, 

“ voluntary examination of the schools in a district^ ’ and his having 
pointed out to the minister that farther encouragement might be 
, given by occasionally conferring, on the deserving, "situations in the 
* lower ranks of the public service.” Sir, Bobert Peel, in answer, 
expressed “ as his, only fear,, that children , did pot remain, at these 
schools to a suMeient age to he £t for themfbhut otherwise seemed 
to receive the hint rcmarkabiy well. ' 

. It is rather singular, that the friends of education in the House 
of Commons, should have allowed this hint thrown out by Lord 
Grey so completely to drop, as it seems to have done, and I fear 
since his lordship has been in office, and has had the power of act- 
ing upon it, that he also may have forgotten it — at least one has 
never seen mention made since, of, this tind of encouragement in 
the speeches of either House of Parliament, p so that this may only 
have been one of those things thrown out when in opposition, and 
ha-\dng an appearance of gooci intention^ but where there was not 
sufficient earnestness of purpose on the part of the speaker, to carry 
it out, and take the responsibility of doing, so when in power ; how*"- 
ever, be this as it may, there can be no doubt that if such encou- 
ragement is held out, and if an educational test were established 
throughout what is termed “ the lower ranks, of the public service,” 
or if carried farther, and any system adopted of selecting from, the 
schools in which tins class of society are educated, those best fitted 
by education or by character for such situations, that many boys 
would be found to remain ; and not only tbat,’-bj|t that, they must 
be foimd to be well qualified for them. Many, .if this principle of 
selection were adopted, and who hnd their wayliito the very situa- . 
fions in question on easier terms, would longer at school; ’ 

and thus a wholesome channel for supplying this part of the public . 

, , service would be opened ou% by wMeh the public would be beheftted 

' ^ The hict of its being allude<ji to- by Mr. Moseley, in his Report, was 

' the cause of a memorial being sent to the Committee of Council pn the 
t' sign'^il. by' S4*. schoolmaster#, ;l&, that pay tbf ffio .north' wMch 
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la gett!.Bg-th 6$<0 l>est;'qa^ifi.e4 tQ "serve tliem,*' . Tliero' is 'a eliiss In •„ 
oiiT' r.am districts, the labourers who woiihl ,fia,d 

gTcat encoiin5,gcaieiii'lii.thi$^ but who fcai T!)eing’, as it weros above 
daily labemr, and fibcliag nothing to db^ are worse educated, and in 
eveiy way worse brought up, than any other class in society ; this 
would hold out' to some a road to useful oiDploTinent, and many of 
these youths _ when educated in this way might find most useful 
employment In our colonies; w^hy slionkl not these sources be 
to them what India Is to the classes above tliem. P. 

But although the subject of establishing an educational test, in 
the kind of oiikes abovb alluded to, docs not seem to attract the 
attention of statesmen on the ground of the principle which it 
'liivolyes, or of its public importance, yet it has, I am happy’ to say, 
suggested itself in one qiiartei% when there is the power- to act upop , 
it, from a conviction of d'he good which it will do ; at the same time 
being a means of finding for the public service, in such departments, , ^ 
those best qualified for the duties of it. 

About -a year ago, the chairman of the now Inland llcvcnsio 
Board, 'who Is in_no waympnneeted with fhis- part of the country, ^ 
and to whom I was'.atlhat time an entire stiunger, offered. in the, 
kindest way to place at mj disposal, for the cmiouragenient of edu-- 
cation here, tlie first situation In the Excise which ho, had to give, 
wishing it to be given to' the one who, all things considered, was the 
best 'qualified for it, and it is .to be hoped so gbod an example may 
find others ready to follow it. ■ , " 

This mode of appointment, founded on merit, has a great advan- 
tage over any .othex; ; it is based upon the highest and best piinciples, ' 
and would, if extensively ■ acted upon, lead to a mostl'mp'bftant 
change, in wbai xxiay be called the momk of the lowex^ departments . 
of ' the public fctervice.' ' . 

, The rahustef who would endeavmxr to introdxiee an educntional 
test in all eases -of. this kind, and do his utmost to cony, it out, 

■ Wpukl dcseiwe well of hia-'couxxtry ; he would* at the same time that - 
he was indirectly.. px’pmoting the best interests ,of society, have the 
'sa&ftibtlon of feeling 'that he was filling up .mch situations, with.’ > 
cpiupetent forythe - 

.ti!As‘f;, 4 oW'h^gipxfiixg\to\bc,geBeraily-Teiti'that the, only way to / 
make oxfehth%hal anti sinxpaiy school^ .efiicfient,^ to have them 
_ remaining so^dshymakhtg' then of education, notexselnslvely 

for the latTOuring Olaksos, but by having the standard of acquiremejit 
and the tneana 'carrying it such as are fitted for thc’ . 


, ■ Ml too mnoh to the lot of the 

having the, frandhiso in bcuougli towns, by no means the olas.s of sj 

fitted for tlieuu ' '' • < - 
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of all tlie iricliistrlal part of tlie coinm'aRilj’focatecl nx a districts 
Iptli froi'ii experience' and’id'om ,tlxe mttd-e.of the case, is, now 
Ijocoiuiiig evitleut, and a strong eYidexxco is givenof it in the number 
. of' seliools of flu's kind now rising up hx different paxds of the country, 
and tak^}n up by infliientid IndrvidxxalB hi a xvay which gives evexy 
promij^e of a access* 

The way in -wliicli. we have lately seen Sir Robert Peel reorganise 
hjg fhe school at Tamworth, and the evident interest which he takes 
in doiffg so, slioxv clearly what his 0}nnions ax^e as to the madg in 
wliiclx the cdueation of the country ought to be caxuded out, a'nd 
the j^Hvxctical bearing which it ought to h aye upon the, employments 
of after life; and it is gi’eatly to be wished that a ma'n of his ■ ■ 
ackuK'Adedged talent as a statesman xyoul'd not confine his interest 
■in it "to hispwn locality, but’ that' ho w^^hld,' as a public mapv ;f , 

' ihat^’coiusideratlon and Jussistaxxce to tho.e^tuBe.of e<i55!eHtioxx, which,’- 
from his position, IjoTb fjp well ablo^tp dp ; hnd whieli, the _ 
•im|Kwtance of the’ question, in its .beafiiigs ' both upon our own. 
social relations at home and in our colonies,’ it -so xvell deserves. 

At a meeting in Staffordshire a few’ months ago, at which Lord 
IlaiTowby presided, the general feeling .seemed to be of the same 
kixxd. The following is an extract from the repoided speech of the 
chairman: ' , ’ ' 

“ It xyas pretty evidmit tliat in many parts of the country the 
poorer classes were placed, as 'regarded ^ education, in a better 
position than those immediately above them; that the .labourer 3 
children xvere, in fact, in the way of being. better, educated than 
those of the farmers, and that this arose from the fact th^at the state ■ 
assisted tlie formexy whilst the latter were entirely liegjected. Those , 
eopneoted with faxuuing xvere no doubt- generally able to give their 
chiidreu a suitable education ; but they wOre so divided by distance 
of residence and so unaccusloined to combine, that they were placed - 
in a vexy disadvantageous position as compared xvith the inhabitmxts ■ ' 
of towns. In general, the sons of farmers- sent out to school 
at a cost of from £25 to £30 per annum., and the expense, when 
tlxere xvas a number of sons, xvas so great, that the youtiis were often ' 
renioved bcfoi’e their education wa3 completed.-. /To 'rexuedy this. , .: 
evil Two , plans h^ve been suggested: the hrst to establish axew ^ 
and independexit schools, and the second was- to ixn prove the com- 
moU'MibbisToattefM' over the country.- '-Tlie objcctldxhtothe'-fe.t' . ,> 

' of these plahs* was the 'expense, and the ^’eat- 'uncertahity of the " '_r 
residt ; whiisi to the second was urged the- unwillingness of farmers 
;to allow their children to mix with the ehildi'en 'of the humbler 
’cksseB. IIo^ 'IxpVeter, did not , that the entertarament ‘ of ^ 

’ _ohbjeheme,|hdtdd,ptehlu4^ the^ consideration of th%othef^iahdw ■ 'V 
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classes mixed for tlie'piirjpose ,of education; and tlie Higli School 
of Edinburgh might ’be pointed out as a worthy example, where the 
high and the low, the son of the peei’ and the son of the artisan, 
studied under the same ‘.root; to the advantage of both. Tim 
mixture of the various orders of society in a common school, while 
It did not deteriorate the morals and manners of the pupils, induced 
the cidtivation of kind and social feelings.’’* 

In tact, the whole of Scotland is an examj)le of this. W^ith respect 
to the observationi of Lord Harrowby, that the farmers are left 
to themselves/* they in fact want no assistance ; all tiiat is -wanted 
on theit* part is the common sense to see that the only way in which 
they can, as a class, be properly educated, is by making our parish 
schpols^ elhcient for the purpose, and by their gctting'rid of their 
prejudices, and sending their children to them. 

Lari Talbot, the Bishop of Lichfield, and others, expressed them- 
selves to the same purpose ; and Mr. Adderley, member for , the 
county, added, that he considered the plan of adopting separate 
schools hojpeless, and thought that of improving the character of the 
national schools by fcThe most feasible. He should object, how- 
ever, to any plan which gave a boon to the farmers and middle 
classes at the expense of the labouring classes.** 

So far from establishing mixed schools being a boon to the 
farmers and middle classes at the expense of the labouring classes, 
I believe they -will have a decidedly contrary effect, and that the 
establishing sepax*ate ones for sons of farmers, &c., would be in 
every way detrimaital in the end, and bring about such a state 
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National s'oliool^, aiid tliat tisose masters shouM '“be qtHilrjlecl to com- 
miinicato religions mst.riictioii andtoach aritlintetic^'gOogTapliy, tlic 
lower mathematics, ami t'he^scioimes 'ti|>pHcaMe to agrleulture ; and 
I bcMoye they have since sent sl^ yoong Men to, the Institution 
there for the purpose of being educated as masters. 

In tiie present transiiion state of the country as to education, 
siiclj meetings have a more than Ordinary ■ interest attaching to 
tnenm-ln iact at this moment m some measat'C a national one— as 
much depends upon wliat is done in the next few years, as to the 
<lirection which the education of the country will take,— a question 
of no small importance to the rising generation, although one, to 
which many of the present are perfe'otfy Indifferent. 
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ILvviKa taken a considerable interest for some years in tlio 
daily teaching of my own Tillage school, I. am, from the. . 
success which has attended it, induced to offer the following 
outline of what is taught, and the manner of ..teaching it, to . 
the attention of teachers in our elementary schools,— as being, 
likely to be of some assistance, at all events to the less expe- 
rienced among them, and perhaps not altogether useless to 
those whose qualifications and training in our JN^ormal Schools 
may have better fitted them for their work. 

And first, it is of great importance that the teacher should 
be able to interest the children in what, they are doing; and 
this, if he takes a lively interest in it himself, he will find no, 
difficulty in, even when teaching what,, is looked upon as 
the mechanicai part of reading ; particuiaiiy 4f he knows how 
to mis with it a little oral instruction of. a conversational kind, 
and has any judgment in selecting, subjects to talk to them 
about, — such as the domestic animals, birds, &c., and other 
things, with which they are brought in contact in their earliest 
years — the cat and dog, how they differ in their habits, man- 
ner of living, and how useful to man, — the one attaching, 
itself to places, the other to man ; then perhaps relating some , 
short and amusing anecdote of the dog or other animal, for 
which a good teacher would be at no loss, and would always > 
see, if he has any tact, from the countenances Of the children, 
whether he was interesting them or not| and would go on, of 
leave hlf, accordingly* ‘ . ; •'” , , , - 

And again, if a cow or horse is mentioned'— drawing them 
ipto ‘a tecript^'on.' of it— a child wiU perhaps say, a' cow isva';'’ 
four-footed animal^ 'Teaqherj yes;, hut -so is 'a liorse5,..^i§^i 
then will point out something in which they differ. ’ The cM'd, 
'‘^®.then try agte— ^'cowjhas got horns, bpt ahor^|,|tis|‘Wf| , 
the teacher WiE' tnat gome 
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iinclwill lead tliem:oH Into things, in which the cow and horse 
really do differ — such -'as' 'the hoof : the cow haring a cloven 
foot with two hoofs on -one-foot ; what other aniiiials have the 
same? — difference -in , the waj of ‘feeding; a cow chews tlie 
ctid---“riminating does the -horse?' — what animahrdo? sheep, 
deer, &e. What difference in their teeth ; has a cow front 
teeth in the upper jaw? a sheep? a horse ? &e> Wliat do yon 
call a number of co%vs together? what of sheep ?™~of deer'?— 
of swine? — of bees? What are the habits of animals going 
many together ? mention those you know w'hich do so. The 
'flesh of the. sheep called wliatf'^of the ox'f The particolar 
i^aiaC'Of , the sheep, CO w^ horse,' swine,' &c. ? Meats, 
grants* ■ The. young of a cow? a calf;-— -and- itS' flesh * 

The young of the- horse, what? a foal. . Spell calf, calves t 
^v^ite them down oh your slates. And in this way children' 
may be led into a. tolerably correct idea, of the tiling in ques- 
and will be partly' able to 'describe it themselves ; all this 
thny' teU again at, home,- which has it's '■ ’ - 

There is sometMng- extremely ^ pleasing and interesting "to 
children in having their attention called to the habits— 
difference in stiaicture— in covering— in manner of feeding'^ 
m fact, ail possible outward differences, a knowledge of which 
can be acquired by the eyes and by the hands '(seeing and 
feeling) of the beasts and birds about them ; and of this a very 
Strong proof is ^given, in what I have related in connection with 
my giy-ing' to a class of boys* a les'soii of the folio 
which was ‘suggested by some observations in a book .on 
Natural Histbry, by the lev. L. Jenyns, on the difference 'of 
the way in which animals with which they are acquainted rise. 
How does, the' COW', get up?— hind-feet or fore-feet first? hoF 
thb , sheep t how the deer,. &c*? ' Sonic will answer rights 

all >think and are alive toy, the question. , Thep. 
pbihting pui to' them, that all these anilnalsrise with the hinh“ 
legs. first, that they belong' to the class of tuminating or 
cud-Ohewihg’uhimals— and,..that’if it Is true*, that in ope, two, 
'thrte,;'fbur/&e.> particular cases of aniniafe'wMch chew” tlmpud, 
that tliey rist'in this way ; whether it would not be lihply'to'.bo" 
true in, all' oaks— showing the’m the w^y of getting 
•rule, from, its behig'trqe'ih a liumber qf ihdiviciuul iiiltanco's**. 
M. TMh;'. again; Howiffoes thM horse,, the pfg!,'fiio dog, 
lindffeet or' first ha?e,tbey 
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front teetli in tiie nppor ja#? , The teabher' would point' 'ont 
Iiow they differ from the ox, tiie'sheOp, &• ' . 

Children living in the country are very much alive to this 
kind of instructioin and I found that several of them in going 
home from school had observed the [animals when rising, and 
gone out of their v/ay to make them get up ; thus bringing to 
the test of experience what they had been taught, and com- 
mencing, at this early period, habits of observation on things 
around them; which, in after life, may add much to their 
happiness, and open out sources of enjoyment to them, to 
which they have hitherto been strangers* 

Happening to mentioi| that some observers of the habits of 
animals thought that sheep more frequently He down on the . 
left side than the right,' I find that many pf them count atlock 
of sheep, as to the side they are laying on, when they see them 
lying down in the fold or in the held ; and I have no doubt 
will, in time, have counted such numbers as may balance their . ■ 
opinions one way or the other, 

Mr. Jenyns says, that lie mentioned to a farmer, who had 
passed all his life among animals belonging to the farm, this 
difference in the mode of rising in the horse and in the ox— - 
the sheep and the pig — and generally in the , cud-chewing and 
xion-cad“chewing animals, hut that he , (the farmer) was not 
aware of it ; and I recollect myself many years ago in college 
combination-room, a conversation arising as to whether a sheep ■ 
had a double row of teeth in front, similar to the hor*se (and in 
the same way the cow), when, strange to say, although every one 
seemed to know, that it was the case with the Imrse^ yet uo,.t 
more than one or two were aware that the sheep had not ; and 
so many doubts were started about it, that two young men of the 
party walked a considerable distance to a held where there were 
some sheep, and caught one of them in order, to examine it. 

When able to read with tolerable ease, and when they have 
acquired some idea of reckoning Up Bmall numbers, which 
they very soon do, it will be found extremely useful occasion- 
ally to call their attentiori to the number of .letters in a word-— ■ 
pointing out which are vowels, and v^hich are consonants ; for-'' 

. ' instB-nce,' the <ivbrd many letters ? ..six*’, . , HA'/’ 

' , are voweb ■ Then* , how. many 'consonants, r, '■ 

. '.will, reckon by 'Ipoking af the.bpok ; others,, and. '.. 

will say, 'as- there are ’ 


' "3 

•v-v 
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The teftcher should also occasionally ciil'i one of them for- 
ward. and, putting a piece of chalk into .hjs hand, toll him to 

r “Orth ,,and. south. What is 

the hrst letter of north, and what of- south ? put W. and S then 

from the 

north.', arwaline through the middle running -east and 
west— ano lier had way between the east and the north— the 
east mid the south, dec. Mils they are aO pleased in being 
able to do themseiyes, and there is scarcely a boy in the 'smaller 
classes that would not do it with great .accuracy ; of course 

begin and malto 
on the. door as it lie were going to play marbles,' 

another nbrth and sotitb,-and this way has. an. adrantage':- as 

mpmem doing, it,, they .will get to'.gometliiug like the' 
ligore 01, the, compass. , . , ■ 

. 1 have observed also, that they take greatinterest in having 
then- attention drawn to the particular points in which the sun 
rises and sets ; for instance, that on a certain day in March -he 
rises due east and sets duo west: that everv succccdin-,. rk,r 
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Questions like .tie. following are • also jnstmctiTe* • If the;/' 
still ike, at. five -o’elockj lialfipast three# &c., in the mom- 
, ing, at what time will,' he set? getting them to niidcrstand 
what mid-day means# and that dhere are as many hours from 
sunrise to noon, as from noon to sunset — that the difference 
between the hour of rising and twelve o'clock will give the 
hour at which he' sets. 

As soon as children are able, the teacher should endeavour 
, to give them correct ideas of the measures of time, of space, 
and of volume : ask them, for instance. What is a year ? they 
will answer, twelve, months. Wliat is a month ? four weeks. 

• : Wiat is a w^eek ? , seven days. What is a day ? twehty-four ' ■' " 
hours. Wliat is an hour? sixty minutes: and thus driving 
’ them into a corner, they find out the answer was not the one 
expected, and begin to think on the subject : the teacher should 
then point out, todhem, that a year is a measure of time, as a 
, yard is a measure of length ; that a month, a week, a day, 
fe., are also measures of time, but of less duration than the J 
year ; of course they will afterwards be made to understand ^ 
what duration of time the year does measure ; he should then 
point out the great conveniences of the subdivisions of time 
Ihr the purposes of civil life. ' . 

I was pleased some time ago in going into the school, to see 
the contrivances of some of them in making a clock-face on 
paper, which had been the evening task for one of the lower 
'classes ; ^wdiat. struck me was, the great regularity of an inne;r, 
and outer circle 'for ‘the. face, in many iiistances as if 
with compasses ; they had had recourse to cups or, saucers, or : 
any other circular things of unequal dimensions in their cot- 
tages, but of a size which came within the compass of their 
paper on which they placed them, and then run the pen round ' 
the edges ; this shows that man is a contriving animal, and 
1 hilve. .no, .doubt the task afforded amusement 'and ’instruction > ’ i1 
■^bbtli'to parent and child. , ' - ' ‘ \l! 

The teacher should exercise the children on the clock-face, 
pointing "out that the minute-hand goes round twelve times for 
the hour-hand once ; that the circle on the face is divided into ! 
^twelve, equal parts j iliat while _ the hiihut'eduind goes - once , t 
?^f!iTOnd thg, whole circle;^' the hourdifind would only ipo.re from 
: twelve. to one,;or of the whole; that when it had gone ' 
"''tiwice roqnd, the hbur-hand had arrived' at two" u^clocE or ' ii' 
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; wlieii three times/at three :o^cloek/'or^tlis, and so on; 
and when the ininiite-liaiicl had gone twelve' times roiinch the 
hour-hand would have moved over twelve of these divisions, or 
^~|ths : in this way they by degrees get some idea of fractions. 

I'll the same way as to measures of lengthy giving them a 
correct idea as to the length of a yard, a foot, an inch, &c., 
and how many times the smaller measure is contained in the 
greater ; and here the teacher would do well to have a two-foot 
rule, and make first one and then another of the children 
measure the dimensions of the rooni — the length and breadth 
of the doorway, or any distance between one fixed point and 
^bother — to show them to what particular purposes in civil' life, . 

measures'are, used, /measuringhhe distance between’ one' 
place and another ; that tlie yard is the measure by which they 
buy calico, flannel, fustian, cloth, cordage, &c., ali things for 
-the purposes of clothing : the length only being measured, 

^.. .the breadth being of a standard kincL 

That in speaking of the size of a roona, of a garden, of a field, 
both length and breadth must be taken into account — of a peck, 
a bushel, a quart, &c., length, breadth, and depth — and the 
particular things measured by these should be pointed out. 

Again, as to weight, tbe name of all the weights used, from 
a ton downwards, or from, an ounce upwards, speaking to them 
of the particular things bought at the shop by weight— of 
those bought by volume— that fluid substances easily taking 
the shape of the vessel into wdiich they are poured make the 
usual modes of measuring them the most convenient; that 
solids, instead of putting them into any particular measure, 
might be more easily measured by putting them into the form 
of some regular solid, and then taking its dimensions,^' &c. 

When a class is able to read without spelling, the teacher 
should endeavour to interest them in what tliey are reading, 
by siiowdng them, specimens of anything which may he men- 


^ A friend of the author's, speaking with a large farmer hi his neigh- ' 
hoiirhood on tbe importance of giving ihe agricultural labourer a better 
education, observed that be thought it very probable there was not one of' 
h;js labourers, and be employed a great many, whodmeW the number of 
ounces in a pdiind, although they were in the daily habit of buying things 
by these weights/ The farmer could not see much good in education^' and 
thought none of his labourers so ignorant as this; but agreed to ask them 
,the t|uestion on the Saturday night, when he paid their wages, and, tohk 
own great astonishment, there was not one who.odulii answer it '- 
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tionefl; pouifiag oHt whetlier it is of mi animal^ a Tegetalile, pr 
a toineral Miid— if a maBiifaetared products iiow Biadcs and tlie 
nature of tlie iw iiiaterkl-*«*if it Ibrm any part of tliey 
eat or drinks oi-wear; liow it is called into use in any of -their 
domestic conccms; in' the every-day occupations of them- 
selves, .or of their parents ; connected -with the mechanic 
trades, ^ or with farming occupations; in .short, calling their 
minds in-to exercise in every way ha iimy have it in Ms power* 
For instance, the, pen -and ink with which they vrritef the 
one animal, the other vegetable matter dissolved in water; — 
how the water dries away and leaves the vegetable matter be^ 
hiiM'!----papcr made from what, and how? — wiienhrst made*?--^ 
difficulty of getting books- before that, and on what written 
‘printing, when invented? — wooden types, afterwards nie.tal 
types, &c,, down to printing hy steam : the slate they use 
the string which fastens it round their necks ; the bmdiog of 
tlieir booksj ppinting'’out4he variety of matoials used,' and the 
trades called Into, operation in -preparing them; — the -little 
woodcuts which illustrate their lessons, how made, 

j^Iso in the same way the mamifactored articles of ordinary 
clothing, how made, and whether the raw material is animal 
or vegetable — leather, how prepared, &e. : their stockings, knit 
or woven carding, spinning, knitting. 


thereof 


Grammar is taught, here almost entirely through their read- 
ing lessons, and in this way, far from being the dry subject 
many have supposed it to be,; it becomes one in whicirthey, 
take great interest, - Any attempt by gi-ving them .dry defini’- 
hons of parts of speech and rule^ of grammar is aimWteurc 
to, 'Mi for one which Mt interests; it wiE , disgust tfen, and 
therefore" the tiling ought' not to' be attempted in this ^ way*. 
Thhmd^t^natid.rErand'-easj mahper sec, Ms to be, hrst,— 

, Pointing ^ put, the distinction between, Vowels, consonants, 
and diphthongs, ’from words ; in their lessons;, when cs 'or 
is usM' beioreu.noHU.i' -tlie/diffierence lietween « tabfe 'and tke 
table Metwepa a bode, a-nd the, book ; a dicep, and the- sheep ; 
'a deer, -and the' deer h whether they would say t hohse’or ah 
•hptise;;''a hare or ah hare',; an hehvAn hour; dt^WiBg' attei]^^ 
‘fren.to*exceptiohs-as they occur* - ' ■ ^ 
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The next and easiest thing vosHdae 'the 'Moiinsj’ pointing: out 
all the tbmg^ wliicli they see around them; ,snch as hook 
map, &c,: and thus they immediately knov that the 
names 01 all visible substances are called nonns* This, beiaa: 
once fixed, they are soon led to the idea, that, the names of 
hings whicii they can jmagine to exist, are -noons also to 
aistmguisli the singular from the plural ; that the sinomkr 

ZIT f one:^the general rule of 

iuing the plural by adding s ; house,- houses ; map, maps ; - 
&C.; tile teacher taking care to point out the exceptions as 
they are pet withm reading, such as ox, oxen ; tooth teeth ; ’ 

^ man, pen; loaf, loaves; church, churches ; city, cities ; 'and ' 
_ ^0 o.bspye ^also, where anything like. a-. general ride can he- 
1 ' 3 aouns’ ending In 'eh soft make the 

piurp by adding es,m church, churches; arch, arches ; match/ 

^ matches ; while nT eh hard they follow the general rule, as 
monarch, monarchs, &c. ; in, sh as disli, dishes ; fish, fishes, ' 

, adding es ; m /, as leaf, loaf ; changing / into % and ' 
adding es, lepes, loaves ; nouns ending in g into ies, as city, 
cities ; fiy files ; why such words as boy, talley, do not follow' ^ 
me general rule. 

The teacher would do well to exercise them in forming the 
plural ot any particular class of nouns as. they occur ; for in- 
stance, nouns ending in/ as leaf; spell it in theplural, leaves y 
po a 0, potatoes ; negro, negroes ; echo, echoes ; and ma.king 
tiiem quote all the nouns ending in / and in o they could 
- possibly recollect ; tlie same way for others. This calk forth 
■great emulation, and is attended with good results/ 

ihe difference of gender, also, in noons.otiglitto be iJoiEled 
out, a thing very necessary in this county (Hampshire) ,^'eTCry- ' 
thing alive or dead, male or female, coming under the denomi- 
nation he, never by any chance changed iato Mm. . 

f hey .-^ould now be ahle'whensitting down, and without' the 
, assistanee of a teacher,^ to^pick out all the nouns iii a lesson, ^ 
them 'lU columns in the siuguiar and plural nuthbef 
^ I ‘Would 5 S«fj(*Ono‘l’ir »> ' 


M wfiB ae Iji$ other books,''* Geo«auhy Gen'ewhzed,’. his * Geomheby ' 
“1 Grammar, fiihWishBilhj'M'GJashan/lJnMSj; ■ 

and by Messts. bongman, in hondiw,,', Thfey are ail ficcdifent |h tfisir w#' ' 
art have doae g^- service brae. ; rhe difiiouBy iST proaonttbiurs ’at 'the 
' dad of floana .ending m 'and ic, will show the rewen f(«;'4dding;^.s, 
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writer OH ffieiT;s!ateS;»‘dr^ as exercises oh paper in tlie 
cYeiiiiigSj tMBgs.of/the, following Mad ; 

'Tile names of the months in the year, and themnmber of 
days in each;’, - -..'y 

Of all the things in their cottages and in their gardens— of 
all the tools used by the .carpenter, such as plane, axe, chisel, 
&c., — by the blacksmith, — of all the implements used in agri- 
culture, or in their trades and occupations. 

What are the names of all the tools made of iron which 
use in the village ? 

The names of all the trees — of the vegetable and aiiiniai 
products of the parish — of such vegetables as are food for man, 
for beast, Szc ,- — of all articles of home consumption, fe— of 
the materials of which houses are built, &c. 

‘Describe a dog, eat, barn-door fowl : — write the names of all 
the singing-birds — of the birds of prey, : write down six 
names of birds, all of yvhich are compound words. 

A year, a month, a w^eek, day, hour, are measures of vrhaf? 

A yard, a foot, an inch— of what ? 

A quart, a bushel, &c. — of ■what? 

The teacher might also set each child to write down the date 
of its birth— to make out how many years, months, ■weeks, 
days, &c., old it was ; so as to give its age in ail the different 
measures of time. 

Being now able to, point out the nouns, &c., they should 
advance to such words as qualify them — adjectives. 

^ The teacher, holding up an apple, for instance, will ask,, Do 
all apples taste alike? INo, sir * some are sour and some are 
sweet, bitter, &e. , Do apples differ in any other way? Some 
are large and some are small — this is differing in size.j some 
are red and some gr^en — this is difFeriog in colour ; some soft 
and some hard^ — thisis differing in the quality of hardness; 
some are rounder than others — -differing in sliane: and all 
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' paring? Tlialieiglit of'thetwobojs*%Tl.i 4 'l^%^ 
liair thm tbe oiie next lH]di--tbe'c6Ipi[ir of-tMr hair : yoii.lia?e 
got Cleaner liipicls.tliati the hoy nex:t'''to"’yoii_-“-tli0 cleanness of 
, my Iiaatfe with the ckanness .of '’liM;'" sneh a child is the 
tallest in the" class— is the best reader ih' the' class. tFhat ■ do 
I ^eompare ? His or her height with'dhe height of all the rest; 
Ins or her reaoinga In this way they will very, soon imder- 
stand what is meant by degrees of comparison^ and should 'be 
told how to form ^ them: talb talier, tallest; greab greater/ 
greatest &c. ; taking about half-a-dozen adjectives at a time, 
the children repeating them, and occasionally being, set’ to 
write them on their slates, Eeasoning in ‘tins way,, the general 
^ ntle scion strikes thein, and. the. teacher '.'.mtist 'takb e&x to 
■ ont^the exceptions* Their taryervors in following obt a 
^ general, rule; are sometimes insttnetive, as well a$ amhsing : for 
instance, if you give them such a word a$ Hme, or r/ood, tliey ' 
will nmnecliately begin, good, gooder, goodcst, foilow'ing out the 
general principle ; whai ail at once' it flashes acrossdhm that 
the word is an exception, and the sort of knowing' look they 
giv0_ you, as if yon had. tried to take them in, is niOf^t amusing* 

^ In niQiiosyllables, such as kot, hoti0% kpticst big, bigger, ■ 
biggest, making them write down words which vary from tile , 
rule by doubling the final letter, and pointing out to - them, 
that this is the case with all words of-Que syllable ending in a 

Consonant, with a vowel going befoi^ it. ^ ' ' 

^ The teacher should now begin to point out the ‘pronouns as 
they occur-^ — wdmt particular nouns they stand for in a sentence 
—whi^Upe— vvhether they mark possession, for instance, ' 

when’ or occurs, to ask them, what they niak^ In the ‘ 
objective cases;, what in the possessive*, jijiim ov'tke^Ti'o'^ Iier 
occiiVi wdnit is the, form of the hominatiyq / and occasionally 


^ 1 mw it just nqw tjic.pen which I iMd, inmjhand-: the bool 

wllifth' he i.<a WiachtiD* * shn'W'srio* -fhom 


which it refers has. been mentioned.b^lbfe:; '' ■' ' ' 

-With re'gpebb to the. 'fcfb's‘; in^ tMs;:scIioot'ft^ co'bn ’ 

stantW PTPrCisprl in o'nino* fhvATioTi oil fUp 


thiergivop to 'bring k'wririhgias 
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exercise''; stowing tKein 'they miist it se the present tense of the 
mk nr an. toiiiary verb with the present particle' if they 
speak of a thing while it is being done—^the past tbrm of the 
verb or; the auxiliary verb ^ and- past particle, when the action 
is past: the teacher w'onid write an example on the black 
board, such as 

■ ' Iwork, ■ . . ' We work, 

Thoa workest; Ye or von work, 

He works,' ■ ‘ They Work: 

present parizeiple^ working,* past, wrought. ' 

^ ' I write^. &:c., writiag; written : 

particularly pointing out the auxiliary verbs when they occur 
with a past participle^^and noting words where the past form 
of. the verb and the past participle dijOfer^ — as wrote, wnitten ; 
smote, smitten—calling upon the children to make short sen' 
tences to illustrate it : I wrote a letter — a letter was written • 
he broke a cup--a cup was broken. He should also correct 
such expressions as 'I writ, a ietter-^^father work, for Farmer 
A-^weworh for Mr, wh reads~^I does,' ■ It is interest-' 
ing to observe how much the school is altering expressions of 
this kind here : the school-children of any age will all say my 
lather or father works — we do, we ^York ; or, iffromhabitthey 
m:c led into making use of the former mode of expression, 
thej' wili inany of them immediately correct themselves. 

This kind of teaching, young as many of them aro, *seems, 
to exercise their minds, and give them, a great interest in what 
they are learning* 

III the same w^ay their attention must be called to ail the 
other parts of speech as they occur. 

It is very important that the teacher, in exercising them in 
these parts of grammar, at first should select words to which 
they can easily attach ideas ; txBMotms for instance, the names 
Of visible objects, such as ploughs, harrows, horsesy cows, 
then tea, cohey sugar, wheat oats, things connected wifh 
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Bative case is tli^.doer of 'the aotipii^ire -tefl); expresses the • 
cloiiig it, and the 33.0ml ia the ' objeetke easeds the thiag on 
which the ?erb acts, •' \ ' h " / ■ 

It will be necessary to point out the inflection of nouns, 
although the nominative and • objective cases are' generally the 
same, in order to show them lioV this ought to be attended to. 
i3a the personal pronouns, &c. To notice such expressions as 
I saw he, I saw she, which they would invariably say here— 
and how they are wrong. For instance, suppose the teacher 
gives ‘such a question as the following to write about : ’What 
is a spade made of, and what are its uses? he should take . ! 

' care explain why he uses the pronoun pni get them into ■ , , ” 

,, 'the way of using the prohoun^'properly-by-making little sen- , ’ 

. ‘teiicea of their hwn^to illustrate them.?i^ how, verbs are made! 
into nouns by adding er, as do, doer ; walk, walker ,* talk, 
talker ; plough, piougher, &c.-r-^nouns into adjectives by adding 
h?,, a$ national, &c. ' ' ■ : 

Corapound words may be made very instructive and veiy 
amusing to them : bird-cage, pen-knife, The teacher to 
lead them to explain what a compound word is ; if asked, they 
will answer, perhaps, "‘'A word made of two -words then 
show them that this is correct as far as it goes, by mentioning 
several words made up of two, and' ask what they would call 
a word made up of three words; they immediately. see that , 
their deflnition comes short of what was wanted ; then show 
them that a ‘^-word made up of two or more words*’ would 
include every case ; this speaks to their understanding better . 
than if a correct definition had been given at first. 

Pen-knife — ^en does' not explain the material of which the 
knife is made, but the use to w^hich it is applied. 

Oak-table — oak, taken as an adjective, explaining of what 
the table is made; might say oaken-table.: writing-table; 
made up of a noun, table, and a participle, explaining for what 
the table is' 'Used. , \ . r 

Bring, to-morrow ’ morning, neatly .written^ six- compound, , ■ 
nouns, names of things about your houses. They will probably 
bring such as flre-side, bed-post, house-door, tea-pot, sugar- 
basin, milk-pail. In the morning the class to be arranged ae- 
cording as thciy have^ done-.;; the teacher 'to Interest '.the, pi', by' . ■' '*/.;• 
showing how the meaning of the compound words is to he got 
at through the. siMpieoues, ' ' . 





upon their own occupations and domestic consmnptioiij can 
scarcelj; be overrated ; it leads to a fire-side conversation in 
an evening, between parents and children, of a most interesting 
kind ; and by setting the. children questions of this kind for 
an evening exercise, the whole. family is set to work. 

The reading-books used here are principally those published 
the Irish National Board, numbered 1 , 2, 3,4, 5 , and those 
of Pfolessor Sullivan, in connection with it; a list of them is 
given at the end. ' • ‘ . ' , ' ■ , 

j Tlie following specimen from an easy lesson may be taken 
as a mode of teaching : (Second Book of Lessons, page 49.) 

We cannot but admire tbe way in winch little birds build 
■their nefsts and take' bare of their offspring. .It is easy to con- 
ceive that small things keep heat a shorter time than those that 
are large. The eggs of small birds,” &e. 

Point put the vowels in thefirstlino— the consonants in the 
■word build — What is ui? a diphthong, and build pronounced 
like hild. What is a bird? a thing. A nest? a thing. And 
therefore what parts of speech ? nouns. ■ Birds, does that 
mean one or more than one ? More than one. What do you 
say when you mean only. one? A bird, a nest. MTien only 
ope, what number is tiiat? Singular. 'Wien more than one? 
Plutal. Yon hay a bird, , a nest; would you say a effff?.. So,, 
sir, are egg; « before a consonant, are before a vowel.' '-Wi'at 
are a and an ? Articles, ; Cannot but, wliat does that mean ? 
Must admire— be much pleased •with. The teacher will poipt 
blit ■that,, if speaking in,, the singular '.number, the sentence ■ 
would ho : W'e camfit but admire, the way in- which a little 
bird bmlds its- nest md takes care of its offspring. Then the 
class; will sit down and bccnjiy themselves’ in writing on their 
sktes,'nll„the nouns in the lesson, ' • ) ; 

The^piepes of poetry , they learn % heari ' haying first m.ade ' 
eaph piepp; thq. objeqt-ojf.pne or .two' reading lessons ; thoy 'then 
write down' frum.ipemory, either .on. the|r ' slates or as. an eier-’ 
rise ,oij' paper, abou| hhlf of one of tbP short piece's, at a time ; 
at first they will run all the lines together, perhaps us’ in prose, 
(k;;hegia the 'lines with-riffkli letters,— write i'.fpr the'.pronotta' 
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‘ , , J/amd so on; but in a yerj short ■time;t}iey''^rite them oat 
' most correctly, and’ this exercise is a-yery useful- on ' 
Again/(imw\BooA’, No. page, '230,) 

ON, HUMAN FHAIHTX* ' ' \ - 

"Weak and irrejsoliitc is niaiJ, 

Tl3e purpose of to»day, 

Woven with pains into his plan^ ' ; 

, To-morrow rends awaj', ' - 

■ ' The bow well bent, and smart tbe spring, 

Vice seems already slain ; . 

But passion rudely snaps the string, - 
. And it I'evives again.'^ ■ 

W^eak and wesolute ; what parts of speech? AdjectiyevS. 
Wliat word do they qualify? Man. ' What does the prefix 
mean ? Not. Can yon quote any other words with the same 
prefix meaning not? Irregular, irreparable, &c. Is; what 
, part of speech ? An auxiliary verb. In what way does it differ 
from have^ as to the case which comes after it ? It always 
;f. takes the nominative case both before and after it ; it was I, it 
, was he whom I saw ; — have follows the general rule. Woven ; 

what part of speech ? Past participle from weave. Are the 
past participle and the past tense of this verb the same? No, 
sir ; wove, I wove, thou wovest, he wove^ &c. What are the 
w’-arp and -woof in weaving? The warp, the threads that run 
the long way of the cloth ; and the woo/, the threads that run 
across : the woof is thrown by the shuttle over and above each 
alternate thread. Bo you recollect any piece of poetry which 
you have learnt in which Tme is called the tmrp of life ? Yes, 
sir. Quote itr ' . . . ' ' • > - ' 

Time is the warp of life: — 0.h ! teU 

Tba young, the fair,- tbe gay, to weave it welL’^ - 

, Wbat is meant by Time being the warp .of: life ? The length 
; of life.' 'Whathy yreave'it well? SpendTiwell; Withpaim; r 
nieahl what? "Witfi trouble.; Mis plm ; Ms, what part of ■' ' ’ 
speech ? Relative pronoun, referring to man ; possessive ease 
of he; the objective. Mm. In the second verse, rudely snaps; 

'' ^ ’ ,#hat part of ^speech is' rudely ? ^ An Tadf erh , explmning' the '%ajr , ; 
ih.Mxich the'Adtidiipf the /verb' dsE; perfomed. . , 
the 'verb?' > > ' ' 'A •/ 

‘ , taie ^ class will then 'sit down, and write in their own ofds, , ' ' ’ 






out in tjbeir o’vsm wor'd« at -all correctly^ the sense come'^ 
tlieir minds: of a sentence in prose or ?erse* 

, In teaching lesson^’ snch as the following' tw '‘0 Tcrses 
Lesson Book, 'No.. 3. 

Thus far oj:i life’s perplexing path^ 

Tims far tbe Lord our steps hath led, 

Safe from the world’s' pursuing wrath, 

UnharmM- thoiigb fiaods bung o’er our head ; 

Here then we pause, look back, adore, 

Like ransom’d Israel from the shore. 

Strangers and pilgrims here below. 

As' all our fathers in their daj, 

We to a land of promise go, 

• - ■ Lord., by thine own appointed way, 

Still guide, illumine, cheer our flight, 

In cloud by day, iu fire by jiight.”'^ 

After explaining the first tw'o lines, the teacher asks 
haps the grammar of a part of it, but from the worcli 
coming in the prose order the children find a clifii,cnl|;;y' 
should, therefore, read them, thus — The Lord hatif'm 
steps, thus far, on the. perplexing patli of life ; and the} 
at once get at the grammar of it, as well as the mean 
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. pr?iy tliee still to co-atintie tq giiide^.to- eirliglitei^'^atid to elieet 
our passage througk iliis,life> iu 'the same- %aj. as' Thou didst 
tile Israelites in their joiirneyiogs from Igypt to the desert— ■ 
in cloud by day-, in lire by night. 

Then referring them to the 13th chapter of Exodus— ' 

" And the Lord went before them' by day in a pillar of a 
cloud, to lead them the way; and' by night in.a'pillar of fire, 
to giro them light; to g’o by clay and night; He took hot away 
the .pulai* of the cloud by day, nor the pillar of fire by ma-lit* 
from before the people/’ , , ,, , 

, . After having had the lesson 'CxpWneddh this why, they are 
then told, perhaps, to sit down and' write -the’ meaning wMeh 
It hOnveys to ^ their, minds < of. a' Monday 

motnnig to bring the first ! two, or an jAthdr" two verses, as an 
exetcise TOtten in prose, ■ 

Ihe teacher sliouklhe in the habit of .calling attention to 
^ the composition of particular words, and Asking them to men- 
tion any others of a similar kind which they can call to mind ; 

’ for instance— . ^ ^ ■ • ‘ , / , 

*W o.rds with a prefix or affix, such as ungodly, iinlioly, in- 
hospitable, incorrigible, irregular, occur they should then be 
told to quote all the wmrds they know with un, in, and ir, as 
prefixes meaning not when in is changed into im, as in the 
. words improper, imperfect, &c., and why ; or such words as 
leafiet, &c*, with an afiix ; ask if they know any others— 
streamlet, ringlet, &c. A norni ending, in M, as chemist; 
quote any others, as botanist, druggist, mechanist, copyist, 
&e. ; or an. adjective in. < we, &c., such as national;, Iqc^l, , 
vocal, destructive— quote others ; extensive, positive, &c., and 
the nouns made from them. . , , , 

I merely -mention a few cases that occur to me. at the mo- 
ment of writing, but these are quite 'sufficient to show what 
' IS meant, ^ ; 

After having heard the lesson, the moffitor or teacher should 

tell them ten s'rt tIawti! wrlfis nw -flvm’v mittfiTio, n 


having' ihy pmtmhr' prefix or 'Sfik,; which may have'* ' , 
oddurred in their lesson ; for instance -i-' '/ • ’ '> ‘ 

Write doy^n sjl^ adjectives ohdihgAn ai -aiid’^Ac, sii’Hofifis" - ‘ 

; • V' ’ ' .f' A' ' 

; - Wh^i .A'^ord which has-a common-, rfqt 'Wi|h|;33khny' ‘ 
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others^ the teacher ought to ask what others we have from the 
same root ; instance, the word es)tent occiiTs as a nonn ; vdiat 
fe the word we use as a verb I extend ; extending, present 
participle; past participle, extended : as an adjectire? exteu- 
sive; adverb ? .extensively ; also extension and extensiveness 
as nouns. . ‘ . 

It is also useful to sliow^ them how the same w^ord may be 
used as an adjective, a noun, or a verb : for instance, such a 
line as the following occurs: 

How calm is tbe summer sea’s wave."*’ 

They see the word calm here used as an adjective ; let them 
form a sentence, using it as a noun, a verb, &c. ; there was a 
great calm. — he calmed the sea — a calm day ; and they should 
occasionally be asked to quote passages from their books, 
where the word is used , in all these difierent wa^'^s ; to call to 
mind passages either in prose or in poetry containing particular 
usages of words,- This teaches them, their own language, and 
makes them recollect particular passages, both of poetry and 
prose, which they may have read. Lines descriptive of any 
particular country — of its physical character — character of its 
people — love of country, &c. ; such as Scott's — 

O, Caledonia i stern and wild, 

Meet nursci for a poetic child; 

Land of brown heath and shaggy wood— 

Land of the mountain and the hood.” 


Bihar 

measm 

thereo; 


Bear to my spirit, Scotland, thou hast been 
Since infant years, in all tliy glens of green ; 

Land of wiki beauty and of romantic shapes, 

Of sheltered valleys and of stormy capes.’’ 

, ■ ^ . ’ T. (5eav%‘ 

Or the following from' Cowper s " Task 

.^ England, with all thy faults I love thee still— 

My country I and,, while yet a nook is left, 

Where English minds and manners may be found, 
Shall' be cohstrainkl to love thee. . Though thy clime 
Be fickle, and thy year most part deformM 
With -dripping rains, or wither'd by a frost, 
I,wo'uld,nQt yet exchange thy sullen skies 
And fields without a fiower for warmer France 
With all her vines : nor for Ausonia s groves 
Of golden fruife^ge and her myrtle bowers,” 


iiappcii to be called up, they would be asked to bring it next 
lEoming written dowa from memory, as 'ati' evening task. 

Ill the later printed copies of the Dublin Reading Books, I 
am sorry to observe they have omitted much of the poetry ; as 
I know of nothing which has tended so much to liumanis^e the 
children in tins school, and improve their minds, by calling 
forth the gentler feelings of their nature, as the poetry of 
these books. 

' many of the pieces by Cowper, Scott, Mrs. Ilemans, 
and others, such as— On Cruelty to ‘Human Frailty 

—The' Stately Homes, of England — Birds. of, Passage— The. 
Graves of a Household, the, more advanced children are 'so 
thoroughly acquainted, as to be able to admire their beauties 
and to feel the force of them ; this also has given a character 
,tb their reading which nothing else could, have done, and 
' shed a softening iiiiiuence over their minds which will last 
tliroiigh life. 

The following may he taken as a specimen how children 
may be amused into instruction if the teacher is well up to his 
work. (Page 204, Lesson Book^ No. 3.) , ' 

0*er the Iieafu the heifer strays 
Free (the furrow'Vl task Js. done)'; 

Now the village windows hlaKe, 

Burnish'd by the setting sun. 

Now he hides behind a hill, ' 

Sinking iVoni; a golden sky;’ 

Can. the pencils mimic skill 
Copy the refulgent dye ? ■ 

Trudging as the pIoughmea.'go " ' 

(To the vsmoki ng hamlet bound) j 

Gian t-like their shadows grow,-' 

LengthenM o*er the, level ground^’ 

In what direction do you go home from school? West Did 
_ you ^ ever observe . yoiir shadow in going H6.tne ? * sir. ' . 
Behind you or before you ? Behind me, to. the east of me. 
Does it lengthen or 'shorten a's the snh ge.ts lower ?, Length, en* 

^ Yotx who go'diopi'e' to' .the - eae't^ -in what xlirection do yoiipb'- 
gerve your ishadows f ■ before' you ^ or. behiiid -yon? Before': us,. 

_ Bid .yoh^ ever oTbsWye|them as'’ybu: came to sohooUh 
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lag? ’ ^ la ’wli'at flireetioa are you- walking- wliea you come? — 
Answer from one— As I go west in going koiiie^ I must be 
coaling east wliea I come from home to schooL Is your shadow- 
then before' or behind you .? Behind me, east towards the west. 
Does it lengthen or shorten as you are going to school? 
Shorten, because the sun is getting Iiigher. Does it lengthen 
or shorten as you are going homo? - ’Lengthen, because the sun 
is getting low^er. In what direction is the sun at noon ? Soutl} . 
Point south. And your shadow cast to the north. If the spii 
were directly OYcr your head where wmuld your shadow^ be?'"' 
Under- my feet, a point.-, , In what countries is- that the'casc? 
Twice a year to- an inhabitant between the tropics. ' Hownaii* 
you explain Giant-like their shadows grow^ Yes,, sir; 

as- the ploughmen are going home, every step they take the 
sun, is ..getting lower, and the lower the - sun, the longer the 
shadow. Trudging means what ? ^ If it were ploughman, how 
muit the lines .be altered ?V' - , 

- 'a Xru%ing as tbe plo«gb?;'m??. goes^ ■ 

Giant-iike Ms shadow grows*^^ 

Now look at. the. last, two lines of the first verse. In ’what 
direction is that window at the end of the room ? West.f 
Does the sun shine upon it when it sets ? Did you ever ob- 
serve it on going home in a bright sunset, how it was lighted 
up, and did not that explain to you what burnished meant ? 
Yes, sir ; ut looks as- if on fire. 

The second verse — Now he hides behind the Mil/’ would 
give the teacher an opportunity of calling tlieir attention id 
the beauties of , the': setting Sun on a fine summeris evening — 
whether behind the.hili — apparently sinking into the sea- 
setting on a level plain — ^varying according to the nature of 
the, country. .From "this what a very.b'esiatiful^moran.esson 
also.. be. given r . ^ 

' Fas's'ages of this kind oceutring,- which maybe so sfrildiigly 

‘ ^ T|ie tescher should cgll attention to the adverbs ot time am! place, 
la Such expressions; as wh^jn and where, then and there, and point oat 
generaUi. how adverbs verbs ami other 'parts of speech, mutking 
.the^fdlla shorisentopcesfo m’ake clear what he ' . 

/' -■ ah adyerl)-<|aalilrihg''*i ve 

/ .'Be writes very well; the' verb yery tiiialifyiiigdboih^r.iidverh, 

' ’i ... ■ Thai exhcifii^ly m*on ^ ; _ ap adverb c|rdlify!pg ai>'ati|eCtlve. 

-‘ , f window is' te the. erri of the scho'olrotmp , 
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illostmted by tMngs around theiBi a'goddieMlicr neyeir would 
let ^lip ; tliey give him an opportunity of jnaiiog strong and 
lasting inipressioBs on tlie mindj and' add an interest to Ids 
teacliing wiricli almost commands success. ■ ' ’ 

Tbe .following liints of a suggestiTe kind may be useful wlien 
a lesson liappeiis to be on the material of clothing, of food, &c^ ' 

The >Tord cotton, for instance,- occurs : the teacher will ask, 
showing them a piece in the raw state. Is cotton an animal or ' ' ' 
yegetabie -product'/ Vegetable. What part of the Tcgetableis 
it? The lining of the seed-'pod. Do you recollect any lines 'of 
poetry in your books which tell you about the cotton being the . 

' lining of the pod ? w^hat are they ? 

^*^Fairl)efdl the cotton tree, . . 

' BraYely mayftgro'w^ . - 

Bearing in its seeded pod 
Cotton white as snow.^^ 

’ . A good teacher will often call upon them to quote the poetry 
they liEve learned by heart, in illustration of a lesson .they 

'may be reading, ' ^ 

VQiat is meant by raw state, raw material-? The material • 
unworked up, just as it comes from the .plant. From what 
country do we cliieily get it ? America, Is it then called an . 
p.port or import from that country? & means from, and im 
in' ; it is, therefore, an export from America, and an import into 
England. Into wdiat port does it chiefly 'come? LiverpooL 
, W ould you call Liverpool a manufacturing town ? No, sir ; a 
commercial seaport, into which the cotton is only brought, 

*^5^d then sent off to the manufacturing towns. Which are our 
principal manufacturing towns for cotton? point them out on 
the map. , Do you think Williaxn the Conqueror used- to .-.wear . ■ . 
shirts made of cotton from America V — leading them to recol- , 
iect that America w^as not known at that time<: then to show 
them a piece of calico, to point out the different processes it - 
undergoes, from the ra\y state, up to the state' they see it in,, 

. how the cross threads (the woof), pass, alternately over ap'd ' ' 
imder the .others'' running, the long way, and called the warp-—'” - 1 ■ 
^calico, plain.' .and. printed, bleached and ’unblea 0 hed'--^t^ite , - . 
'various^ articles .it is made dP how water and steani assis^ . ■ d 

’'in'ino.ying the^m^'dlihery used' ih manufacturing it — ’ 

; ’,pf ‘ ' " 
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Flax--*-sliowxBg tteto tli6|3kiit, of cdimsetliey see itis?eg€- _ * 
table, blit in tliis case it is tbe stalk, tlie fibre wliicli runs the 
long way, tliat we use—Iaying a -few fibres together length- 
wise and twisting them into a thread, showing the increased 
strength — grown at home, and in Ireland the best — when 
ready, pulled up by the roots— steeped — the quantity grown 
at home not sufficient for our consumption. From wffiat 
countries do we get it ? the soil and climate of New Zealand 
favorable to it — its uses when manufacture^, for shirting, 
tablecloths, smock-frocks, &c. 

'Hemp^ — ^take apiece of rope, untwist the threads, which will ' ,,, 
show the material; what countries do we get it from?— Its 
uses, cordage for ships, cart-ropes, 

Silk, animal or vegetable— on what particular leaf thew/'orm 
feeds, and the countries we get it from, and the kind of 
manufactures. 

, ' ,Wo'ol, leather— their shoes/^^&c.;^ animal pro'ducts^to ex- _ j 
plain how leather is tanned, the processes which the raw hide "'1 
undergoes before it comes into the shoemaker’s hands and the 4 
various uses to which both wool and leather are applied ; when i 
the woollen manufactiu-e was first introduced into this country, 
and where it is now chiefiy carried on. 

Tea, sugar, cofiee — the countries they come from, wdiat par- 
ticular parts of the plant, and how prepared for the market; 
from what other plant sugar has been extracted, so as to be 
made an article of commerce ; — maple-sugar from Canada — 
from beet-root in France and Germany. That, at the present 
moment, thousands of people are employed in China, India, 
America, and every part of the world, in preparing things for 
our consumption in England, and to point out to them such 
as come into their cottages — ^^vhat w''e send out in return, and 
how the commerce is carried on. 

' ’ In the same way the things ;they are in the” habit of. using ’ /-, 
which are home-made, cutlery, knives, scissors, &c. ; pottery, 
soap, fe. That, in cutlery, we excel all other nations, atni 
that wherever they go they will find English knives, axes — 
point out the difference between iron and steel, showing them 
the steel of the knife-blade welded oh the iron to make tiie 

To show them the fiitference between a natural and a mamifactured 
product, for histanoe, that shpes do not grow in gardens, like cabbages, but 
that the matemls of which they am, made -are sewn together by hand, 
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cutting edge, and asking tliein tlie names of ptiaer instnimeiits ; 
of this kind which they know — ^^the ad?antage$ of a people who 
know the use of iron, and are able to ten it into _ steel — how 
they would manage to cut cio>yn a tree; or cut their meat with« 
oTitiroa and steel— that if it had not been for these they would 
have been little better than savages, picking the meat off the 
bones with their nails ; or, in a district like this, where flints 
abohiid, using little pieces with sharp edges to scrape 'it off j---- ^ ' 

how they would have managed to cut down a tree — the savage^ 
making his canoe,'*' &c. ^ 

I Then again, soap— -made of animal fat,^ vegetable oils— itfe 
’ importance to oiri personal comfort audvCleaBliness— in'wash- , , 

iiig our linen, clothes, houses, — its eivilizing effect, ffhe teacher 
taking occasion to remind th® children always to be, ueat and 
! eleaUjlh’ their persons and dress, and how much this adds to 
their respeetahility — thatpio one looks' npoii a child' of dirty '' 
habits with the same respect as on one that is ’clean (showing , , ■ 
something' like neglect when they, are dirty' has a good ' ' - ’ 
elFect). To eniorce cleanliness of ]person and dress in the 
children of a school is a thing of some difliculty, and requires 
attimtion. Opportunities of reminding them of the importance 
of trutlifulness-r-of cleanliness' — ought never to be' lost. 

It must be recollected, tli at although children of the better 
educated classes may be in the habit of iiteing all this from 

* The writer of an acconnt of the New feilandefs in the ^Library 
of Entertaining Knowledge/ observes : Tlie especial distinction of the ' 
savage, and tiiat whicl3, more than any other thing, keeps him savage,' is 
bis ignorance of letters,’ This places the community almost iti the same 
situation with a herd of the lower animals in so far as the accumulation 
of knowledge, or, in other words, any kind of; movement forwtird is con- 
cerned; forht is only by means of the art of writing, that the knowde'dge 
acquired by the experience of one goncration ciui.be properly stored up, 
so that none of it shall he lost, for the use- of all that are, to .follow. 
Among savages, for want of this admirable niMod of preservation, Ibere ' , 
is reason tp'belbve tbe fund of knowledge |)Osse!fised by the community,' ,, ' 
instead of growing, 'generally diminishes with' 'time'. ■ If we except the , ■ 
absolutely necessary arts of life, which are in daily use, and cannot be for- ' 
gotten, tbe existing generation seldom seems to. possess anything derived' 
from the \Mt , the okle^st man pi' the tribe is always looked up ,to 
' as tbe simply because Ite ha^s lived the'lopgeat; ft' beiug fel-ithat au i "• 

imlivitiaal has scarcely a clmricu of khowdng 'anything more than his own 
experience has taught him. Accordingly the NewZealanders, for example, 

, ’been astute when. Tasmah '■ i 

In 104^, M they wefe-'thhn Cock vklted % -alter/’ ^ ^ nj 

■/ ' ^ ^ ‘ ' , ' ■ \ ® “ '' • '! 
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tlieir parents in conTorsationj yet tli'ose *wlio attend our ele- 
mentary schools have no such advantage. 

' The foilowmg extract Trpm the Introcliictioii 'to Arnott/s 
"Physics/ published in I8285 onglit, to have a place in one of 
our Lesson Books. I give it here, as I think it may suggest 
many useful hints to the village schoolmaster ; 

in our cities now, and even in an ordinary dwelling-house, 
a man is surrounded by prodigies of mechanic art ; and vath 
his proud reason, is he to use these as careless of how they 
are produced, as a horse is careless of ho\t the corn fails into 
Ills manger? A general diffusion of knowledge is changing 
the condition of man, and elevating the human character in 
ail .ranks of society. Our remote forefathers were generally 
divided into small states or societies, having few relations of 
amity with surrounding tribes, and their thoughts and interests 
were confined very much within their own little territories and 
rude habits. In .succeeding ages tlieir, descendants found 
themselves belonging, to larger communities, as when "Ihe 
English Heptarchy was united, but still remote kingdoms and 
quarters of the wmrid were of no interest to them, and were 
often totally unknown. Now, however, every one sees himself 
a member of one vast civilized society, wdiicli covers the face 
of the earth ; and no part of the earth is indifferent to him. 
In England, a man of small fortune may cast his looks around 
him, and say with truth and exultation, " I am lodged in a 
house that affords me conveniencies and comforts which even 
a king could not command some centuries ago. Ships are 
crossing the seas in every direction to bring what is useful to 
me from all parts of the world. In China men are gathering 
the tea-leaf for me — ^in America they are planting cotton for 
me— in the West India islands, they are preparing, my sugar 
and my, coffee— in. Italy,, they ,afe feeding silkworms for me- 
in ■-Saxony, ^bey are shearing the 'sheep to make me clothing— 
at home,, powerful steam-engines are spinning and weaving for 
me, and making cutlery for me, and pumping the mines, that 
minerals ffsefid. to- me may be procured. ' 'I , have ,post-coaehes 
[now steam:"carriag-e^] running day .and night on all the roads, 
to carry^my eqrrespoiidence. I have roads, ^ and .canals, add 
bridges,- to bear my coals for my winter fire ; nay, I'have'pro- 
fecting fleets and armies, ^afound niy happy- country^ to seeing 
piliy'enjoymentiahd'repo#^^^^^ '/Then I have editors and printers, . 
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who daily seiid me an account of wliat-is;'go-mg ontlirougiiont 
the world among all those people who, '.$er?e iia. xind in a 
corner of my house I have 'Books^ /—the miracle of all my 
possessions;, more wonderful than the’ ' wislimg-cap of the 
Arabian Tales^ for they transport me instantly, not only to ah 
places, but to all times. By my books I can conjure up before 
me, to vivid existence, all the great and good men of antiquity, 
and for my individual satisfaction I can make them act over 
again the most renowned of their exploits. The orators de- 
claim. for me — the historians recite — the poets sing; and from 
the equator to the pole, or from the, beginning of time until 
now, by my books, I can he w^here.I please/ 

As the exercises which the children have to write on their 
slates at, school, and on paper in, an eVenihg .af home, are, In. 
my opinion, very mstrumentai in its' success, I have added a 
few questions, in the hope that they may he useful as hints to 
the teachers of village schools, who have not yet attempted 
anything of the kind ; although the getting anything like 
tolerable answers may he attended with great trouble at fet, 
and success appear to be a hopeless task, yet, in the end, it 
will amply repay the teacher for any pains lie has to bestow 
upon it. In this school, in hearing a lesson read, the teachers 
are in the habit of leading the children to give the substance of 
it in their oiVn words, as they would relate it to their mothers 
at home, and in this way they are led to simple descriptions of 
animals, and to explain/in words what is passing in their own 
heads. In a short time some of them get very expert, and 
will ask for pet animals of their own , to write about, such as 
they think they can describe best. 

The questions are of the following kind j— 

Write down the names of all the implements used in fani> 
ing-^m gardening, , ' ■ ' V"''-/’ ’'y • 

The names of ail the birds you know,; .which of them come 
in' spring,, and go away at' .the end of- summer* ' ’ : ' ^ 

Tell ail you, know about the swallow, how she builds her 
nest, feeds on the wing, &c, ; about the cuckoo, &c. ' 

. Describe a sheep, and how it helps to clothe or feed you*' 

' A cow sam'Oj, and its habits. ■ ■ - - 'A ‘ ‘ 

, /A horse, and the uses to wWch wq ton' it in the patish/ 1'‘ 

• , -domestic fqwL,."' " ' . ’ A;*: . b'' 
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Write” down' tlie 'naBi'eS' -of all tlie trees aild shrubs you laiov^ 
aiKl meotion whieh: We’'e?ergrceas. ^ > 

■ What' is the 'work'wMch the farm labourer does ia the dif- 
ferent seasons- of the year ? 

^ Describe one of the four seasoiiB^ ko. , 

Describe a waggon : and its uses— a ploiigli— harrow— an 
iU^ve— a saw, &c* 

(Jife a description of any of the vegetable products of the 
parish, and their hses. 

What' are 'the uses of soap, and in what way does it increase 
oil!" ■ comforts, ” civilize &e. ? What is it made of? 

■' Give the best account you can of all the purposes to which 
iron is applied in, your cottages, in agri.cidture"*-iii glass, icacl, 
tin, &c, • ■ . . , 

■ In what ways is the pow-er of making iron into steel useful 
to us ?— point out_ all its uses in your cottages — ia ,any other 
practical fhings^yau can.- : ■, 

,Glassf what are .ite peculiar properties, and in 'What- way 
useful t’O'inan?, / , ' " ■/, ' ■ . . 

What are the advantages which a people, knowing the uses 
of iron and steel, have over onc^ylIo do not — point out any of 
them which occur to you. 

Mention the materials' of yourumn clothing, from what 
countries -the raw materials come, and whether animal or 
vegetable.' 

; What are the plantsin the parish that furnish food to man? 
—food for animals,.; ‘ , ' , ■ , 

How were books, ’made before printing was invented, and 
what is the material of which paper is made ? 

John of Gaunt used to live where this school stands. Do 
you think he had tea and coffee w^ith sugar for 'breakfast ? — ‘ 
giv^ your reasons for thinking he 'had or had* not*. 

■ - Where, do "we -’get • coals .'from?— describe how they are' 
brought from the 'coalpit to us,^^ ' ^ ^ ^ ' 

'> , 'Bxpl^fin'What are^ the processes of ’ plo'ugliing, harrow-ing, ^ 
and; what' the ‘ground tindergoe'e Jn ' ^ crop of 
wdieat^'Of turnip^-r^of barley^ u , , ^ ; ;/ 

^ ' The’ dil&rent' ways in .which milk pf the^ cow is presepted to 
us for food.\;h'\‘-h ^ 

' , . The dak ahd'tke/^iii," their properties aa timber,, and' bow - 
haeb-'is moue' palficldarlyu^ed5‘hih1g a small twig ‘of Uftcli' 
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to-morrow in Ml leaf, and let, ns joint oitt liow tliey differ in 
leaf, bark, liardness of wood, &c* ■ 

Describe wheat from its ’being sown inatil it' is bread-ylxow 
the grain sprouts, making one shoot downwards^ which is the 
root, another upwards, which is white until it reaches the sur- 
face of the ground, and is then the green blade — then the 
straw — then the ear— when ripe, the harvest — ^then stacking 
in the farm-yard — then thrashing. What is said in Scripture 
of the mode of thrashing corn T — pointing out how done, how 
in many southern climates — then wimio'wing, and going to 
the mill where it is ground (what in Scripture about grinding), 
and is then called hour — and so bread. 

; ’ : ' , ' ■ ' ■ GEOGEAPHY;'^^ , • ’ 

Having made them acquainted with the different bearings 
of particular objects of a local kind — of the towns and vih 
lages in the neighbourhood — how the parish is bounded, &c., 
and having well fixed on their minds the cardinal points: 
children very soon form tolerably correct ideas as to. the 
nature of a map ; and it is always better at first, if conve- 
nient, to have a map on the north wall of a school, as the 
four sides then correspond with the cardinal points where the 
observer is standing. This helps towards forrning correct 
ideas ; and as they generally become familiar with the map of 
England before any other, 'it is well to. draw their attention 
at first to those counties on the extreme east or west— ex- 
treme north or south — showing them how they lie between 
particular meridians, or bet"ween particular parallels of lati- 
tude — to show them between what extremes of latitude and 
longitude the whole county is, of which the map is a repre- 
sentation ; in this way they get a knowledge of the xxse of 
these fixed lines: until they do which a map is not properly 
understood ; and it becomes therefore of consequence to show 
them tiieir use, and the particular points from which we 
reckon-— to show them that, having the latitude ^ north or 
south, and the longitude east or west, the intersection of the 
t‘^0 line^ necessarily fixes- -the place wafited. < 'Tliey^.shpuM'; . 
for instaue'e, pay attention, to_ alY.the .'Countries ;op‘the_ 
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coasts., noting the xaTOMnoiitlis, i%c; ; and tliB.s hy degrees fill 
up the ’wlioley so- as to bafe' a correct representation of it in 
tlipir ipinds, and laxm at, opce tbe bearing and position of 
every county on the- inap-.^ 

Every school- .should- be provided with a eoropass, the 
teacher pointing out that the needle does not rest due north 
and south ; .b^t drawing a line parallel to it when at resh and 
knowing tbe number o£ degrees wbieh the north point of the 
needle is from the true north, he will very easily manage to 
teach them to draw, a line nearly due north and^soutii. By 
plaeihg it on' the floor, and .having explained its directive, 
power**- that' in this latitude the north 'point is now aboni 
22^ 30^ to the w^est of - north — ^’then describing a circle and 
drawing a diameter parallel to the needle, it, will be easy to 
set off an arc of about 22° towards the east of the north end 
and towards the west of the end nearest the south, and a 
diameter drawn through these poihts will be the true meridian* 
The, teacher' of, .course -will by 'degrees call 'their -attention 
to the -difference of counties in 'physical character— in- mineral 
wealth~whether agricultural or manufacturing*— why thoseatS' 
of our manufacturing industry should be in those counties 
where coal and iron are found — how the agriculture or com- 
merce of a county is likely to be affected by geological eha* 
raeter — I ioav this bears upon tbe character of its inhabitants* 

A. globe, however small, is extremely useful, and from 
whicb, among other, things, not to be learned from maps, 
cbiklren may be .made to understand how the sun comes upon 
the meridian of different places at diilerent times., or perhaps 
speaking more correctly, how the meridians of different places 
come in, succession under the sun— that the time pfisfi place 
to the east of them is before, and to the west after the lime 
of tite place- where they are— that nil the . meridians pass, in 
succession under the‘*sttu '‘in “twenty-four , hours ; ' and- this' 
being uuderstood, it- may 'at once bc- explained to them ho^ a 
degree in Iphgitude^ -corresponds to- four minutes^ in tixne,'&c*‘' 5 ' 
the arithmetic of it they must of, course. be made to wprk out* 

' In the school here -there are '.several little mechanical com 
trivances thr ■ gmng-_..tliem a;cqrrect idea;of .tbe'two ntotions 
of ;the earth, __ on‘its:_,;axis,aud i'n its, orbit, -and its' ,dificvent 
-pblitioiis ,at ,the', different .seasons of tho- year; ‘also to illustrate 
irbak IS .meant lby;dlie: hemisphere on* which the mjB of -light' 
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fa11> and that obIj* one half of a sphere. dali: fe illniiiinated.at 
the same tioie — is shown hy pieces of threadj, supposed to 
represent rays of liglitj. fastened to a globe of w'Ood (the sun), 
and then being stretched over a smaller globe (the earth), it is 
made visible to the eye what part of the earth will be in the 
light, Bird what in tlm dark ; and tljat if made to fall upon a 
plane surface, the siiii would shine throughout its whole extent ^ ‘ ' 
at the same time, ' * ’ 

It is not siiificieut merely to tell the children to look at a 
map and point out any particular place upon it ; this does not 
- . geography an, exercise of the mind, which everything, ‘ 

they learn ought to be- . ■ They 'ought to be made to itndcr*^ , ' 
stand that a map is. constructed on a particular plan and ^cale; ‘ 
that if OHO' country is larger, than another' it will occupy a' - 
larger ^paco in proportion upon the' map-r-to give them ocular. ‘ 
proof of this 'by sliow.mg them the different sizes of the comi- 
ties on a map of England — that if two places one Inindred 
inil|,s. apart are one inch from each other on the- map, two ■, 
places four h'lmdred miles apart would be four inches, and so 
on — to show them how to find the distance between places, if 
on the same meridian, by taking the sum or difference 'of Jati« 
tude, and turning the degrees into miles;., if on the same 
parallel of latitude, by finding the difference of longitude, and - 
multiplying the length of a degree of longitude in that latitude 
by it — or by applying a thread to the map, and measuring the 
distance between the two placcs~to apply this to the degrees 
of latitude, and point out why we cannot apply it to degrees 
Of IpcghBcle, , , 

If a school is provided, ?/ith variety of mraps, then ttteii-' 
tioii should be drawn to- the different scales on. which they aVc 
made, and why a map, perhaps of Europe or of England, is 
^ much larger than- one, of the world f 'asking khem such ques- 
tioias' to, why is" lioi the equator found bn the map of Europe?; ; 

' "Why.' does-" not a ^ map of England extbud' ftom . the equator to 
the questions , of' this "kind puzzle them very 

much,, while at the 'same time they ihsirubt thetn, and Ih^vo^ ' 
known children, -after having been Jearaing^geography. fory' 

. some look iit a map of'-Syrm^ for ihstsmeo, dr the hTtply /-'■ ' 
EaB^','fbr some 'imitotcs for the" equator ur the pole, 'and w|,h^'h , 
del'.fWhy .they , could not find. 'it. In ffopkmg , at- a xh’ap'''oa ' 
tlie.'lfiil of the '$choo4'.'0l‘khy' cotmtry not reacMn^l ifh the ' 
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equator or poles, they are generally made 
tar’s rule to the side of the map, and inalco out the sme upon 
which it is made ; and then mark, below or ahore, as the case 
may be, on the wall were the equator would be, and in ake 
maLei^o show the pole to which all the meridians ought to 

‘'Thefeing able to make out the difference of time from the 
difference of longitude, ^res rise to a set of 
tire in arithmetic, as well as m geography. _ Ihe sclioolmastei 
looking at the clock, observes, perhaps it is ^ “ 

it in London (Greenwich)— what at 

What is the difference in time between . Yaimontii and, the 
Land’s End— what the difference in time between the extreme 
eS and west of any country they may be looking at the map 
IT They wiU then be directed to look at the map, ana work 

°'^llmrUmon*oTa conversational kind 
be “■iven to them, pointing out the mountain chains 
relative heights in the different parts of the world, and the 
directions iS which they run-the course and length of the 
principal rivers,* comparing, them wath our own— then dirw- 
tions and the seas into which they empty themsclxes-the 
commercial advantages -which one country has over apothei, 
either from its position, its rivers being iiavigahle far inland, 
prTectinrarms^from the sea running far into it-skowmg 
S the°advantages of England, Scotland, .Ireland, Holland, 
&c in this respect— tidal rivers, such as the Thames and the 
Scheldt ; and hence such towns as Lon(bn and 
pointin- out the coal and iron districts m England, and how 
they have in consequence become the manufactunng ® 

—that settlers in new countries invariably &c themsebes on 
ifbtnks of large rivers, or in parts of the county where 
branches of the sea run up far inland, instancing Ameiica, 
&e ■ the reasons why they do this. , , , 

S;ich lessons,as thie a teacher ought to_he able to - 
they not only interest, and exercise their minds, but are hiohlj- 
usefol'to them. . '' 

* Alwsuch things as the (iwiifitv of water discliaTged liy them com- 

. Klli” ^ 

wMch soch facts suggest to tho mind. 
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■ Blit in order' tliat they may get an^ aediirate knowledge of 
geography^ it must not only be-tangM-as a 'formal lesson^ bnt 
as occasion may call it forth in th-e reading lessons, for 
instance,,' the inhabitants of America or Asia/are mentioned--— 
that will lead the teacher to ask, what country do you inhabit ? 
Some will answ^er, Europe ; yes, but what part of it \ England, 
an island in tbewest. But what part of England? The south? 
Yes ; but merely saying the south of England does not point 
out with sufficient accuracy where you lire. Oh! in Hamp- 
shire. Well, but the English counties arc subdirided (wbat 
is meant by subdivided ? division of a division) into parishes ; 
what parish are you in ? and in this way working them down 
to the very spot. ■ '' . - ' ’ / 

Again, in their reading perhaps something occurs about 
France and Spain. The teacher : How are the two countries 
situated with respect to each other ? in. what part of Europe ? 
— separated by what chain of mountains ? Are the Pyrenees 
the highest mountains in Europe?. What is their height 
. compared with the highest mountains in England? Between 
wliat two seas do they run, and in what direction ? How do 
you get out of the Atlantic into the Mediterranean ? Passing 
through the Straits of Gibraltar, what country is on your 
right hand? what on your left? Do you pass Cadiz: before 
you get at the strait or after? Then give, them some account 
of the rock. Supposing a ship was sailing from Gibraltar to 
Constantinople, through what remarkable straits w^ouldit pass ? 
What country is on the east and what on the west of the 
Dardanelles? On what sea is Constantinople? — built by 
whom ? Are all the states of Europe Christian ? — any other 
exception besides Turkey? What do we get from Smyrna^ 
Constantinople, &:c.? and to show how the commerce of the 
world is facilitated by the Mediterranean running between the 
continents of Europe and Afiica, and up to Asia. 

Or if anything about Petersburgh or Btockliolm occurs, 
make them point out the course of a ship from London to ‘ 
either of these places — what it 'woiild be likely to take out 
and bring back? By whom was St. Petersburgh founded ? 
Bow long s|nce, Peter the Great ’lived? What, is the/aUcitot; 
capital of Eussia? — then to tell them about Moscow , being 
, 'burnt "in 1812 —- to point oht the course, of .the yplg^-rYi^ttilA^ ' 
thb I)oh an'd into, wh^t seas; they empty themselyes, 

, h, • ' ’ 6 ' " ■ ' ' 
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Europe separatedtroiB Asia?' observe tlie course of t^io rivers 
iri tlie north of Asia, .and their emptying rihemselves into the 

Ncirfa Sea^ conseqa^Btiy 4lie moiitlis of tliCBi- frozea up dumig 
great part of the year. . ’ . . 

The following may he taken as an example of qiiptioning 

the children when teaclung a lesson such as that on Amenea : 

^^rieric^TS Ke< World, is separated into two snbd^ : 
visions by the Gulf of Mexico and the Caribbean _ &ta. boon . 
after it was discovered, this vast continent was seized upon by ! 

several of the nations Of Europe, and each nation aPF^^s to 
have obtained that portion of it which wm most adapted to . 
its previous habits.' The United States, the peater part ot 
.which was peopled by English settles, whi e they possess ttit . ; 

finest inland communication ^.Twitli 

placed for intercpnr^.e with the West India iBlaiuls, ma with 

^'^Rhaf direction from Europe is America? ®y 
covered, and about what time I In the service. of what nation ^ 
TO Columbus, and what were the names Of its sovereigns .— , 

the teacher telling them hie difficulties, and i^terestmg them . 
with the story.-r-Who was hmg of England at the tinap,...^ .. 

(explain the word contemporary.) 

C&L of Good Hope to India known then ? IM o, sir ; 
a few years later In the service of what nation was Yasoo 
de Gaina?— and then point out to them how this discovery 
affected the line of commerce with the East ^its course throng i 
the .Mediteitanean previously— the attempts ™de at 
by England ahout^ the same time-Newfoundland— Hichola. • 
Cabot— the variation in the polarity of tlie needle. ,• 

. ■ The lesson says “ S.oon after it was discovered^ each nation • , 

'* Theteaclier, placini? the compass before, them, shonWshow Wtatis 
bv tL directive power of liie needle— what by its variation, (Up, fo<.. 

® The Ktion waru^ until the timyof. Polufobus, who observed ; 
2lt C Ssrihat the needio declined from the meridian a.s he ad- 

VMCwlLosstUAtlantIc.. Thedipdf themagnoticncecilewasfirstoteOT^^ 

W Kotman in'15T8.,.:TKeiibe of np wrhition passed E®”) . 
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appears to liaTO obtaiEcd tImt\porliop;6f/it wMcli was most 
adapted to its prcTimis Wliat does t|iis mean?— look 

at trie map .“What is there that wditH' lead’ yon. to fixiipOE the 
parts taken possession of by the English'? — anything in the ' ' 
names of places— thfe names of riyers — p'f divisions of the 
country— pointing out Jamestown^ ,Haw England, and Hew 
liarapshire. Where would the early settlers be likely to fix 
tliemselTes ? Why upon rivers ? "^fhy particularly navigable 
rivers ? What would guide you in your choice if you were - 
going to an unsettled country?— the .teacher , to point out’ ■' 
such 'things as att|ract an agricultural people. What is the; ’ 
most renigrlcabla ■ mountain chain -Injthe two Americas— its ^ 
chrection, ancl^how it^runs intn.,the."Bp;cky';MpuntainsT^A^ •' 
rivers on one side flowing into the" Facifec, . and nn ’the other ‘ 
'into the Atlantic— those Into the Bacife. a short course, ,an'd 
probably rapid, and not navigable— those into the Atlanta, ' 
as the Amazon, of great length, lazy, sleepy, rimning through 
a fiat country, and therefore likely to divide into many branches 
—slow, navigable — the character and einx^loyments of a people ' 
dmw affected by this ? ^ Do you rocollcet mj passage in your 
■book about a river 'being ^ sir': , ^ , 

Remote, nnfrieiukcl, mekoeboly, slow, 

. Or by tibe lazy Sdielilt or.'wauteiagPo'f^’' 

, Reading at ‘other times on ythis"Bubjec|;,. the feaohea* would ' 
draw their attention to ihe Gulf of Mexico— the rivers that 
mn into it— the course of the equatorial current, splitting 
into two on the coast of the Brazils;' one. branch going to 
the south, the other into the Gulf of Mexico, and called the 
gulf stream— most rapid between the coast pf Eiorida and the 
Bahamas, striking against the coast of Newfoundland, and 
meeting the polar current, is again sbn.t' back across, the 
Atlantic to the Azores, and so into itself again the time 
of , Golumbus, remains of trees,' also twp;. dead 'bodies, w^ere . 
found 'at the Azores, washed over, by ^'this ‘stream—liow and ^ 

_ why .this encouraged him in Mswiews*^;;,v. .. ' 
f he connection of North America with this, country, . wbeA > '' 
declared independent, and, %}ike' manner, hqw.theoth^h,y’: 

divisions bf thia lar^e continent, were,; at. an earlier' peridC'' . '-i 
connected with. other Buropeap,natibns“Gh^ with':Rtapbh' >; 
‘—the Brazils, %,,‘with,Foriugal-^Mexicq3g.^4; 
not meaiit th^t all this is 
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one lesson, but. in- the bourse of their reading the lessons on 
the _ subjeet of' America, introduced into their school-books’; 
this, is the sort of information giveii b}?- the teachers in the 
school here. 

After a first lesson they would be made to sit down and 
write on their slates the meaning conyeyed to their minds by 
such a sentence as the one cpoted aboye, which occurs at the 
beginning of their lessons ; Soon after it was discovered 
each nation/^ ; — at another, to sit down before the map 

and make an outline ' of the coast bordering on the Gulf of 
Mexico, noting the river mouths, towns, &c., or to put down 
on their slates the longitude of the extreme east and west 
points of South America, and then to work out the difference 
ill time. 

The first class of boys are reading Sullivan’s " Geography 
Generalized,’ one of the most useful books on this subject for 
the purposes of teaching I have ever seen. 

By most of them questions of the following kind would be 
answ^ered'with a good deal of intelligence-: what is the'diff^^, 
ence between a great and a small circle on the same splicr?'? 
What sort of circle is the parallel of latitude on which w'e live? 
What parallels of latitude are great circles? Is the sun ever 
vertical to the inhabitants of Europe ? In what direction is 
he seen, when on thejmeridian, by an observer north of the 
northern tropic? Always south. To an observer between the 
tropics ? Explain why. he would appear north or south of Mm 
at noon, according to the time of the year ? To an observer 
in a higher southern latitude than 23^-®, where would he 
appear at noon ? Always north. 

Two men w'alking out of the school, the one direct east, 
the other west, and always keeping equally distant from the 
equator , and pole, on what , line would they walk supposing 
the earth a sphere ? Is it a straight line ? How wmiild timir 
reckoning of time vary ? Supposing each to walk a degree a 
day, how would their respective noons differ from the noon of 
the place, where they started from and from each other? — at 
-the end 'of ;one,. two;4hree, &c., days — at the end of ^dO-days ? 
''’When would they meet a first, second, third, &c., tirnc^,?' "When 
they come to the place from which they set out, how many 
times will the nna walicing-east have seen the, sun^rise ? TIoW 
.Mtoy the ohe walking 'west t '■ ';What is > thC,^ eircuipference hf , 


■the eircle ob which' they waIk^,siipposi]p.g;#'em. to start from a ' 
place in latitude ^5 1^ ? ' -rT- ^ ' 

Two mm starting from the same poiiit .pa' the ’ same meri- 
dian; latitude .51°; point out their eoiirse, supposing one to go 
due norths the other due south, and always to walk on the same 
meridian. Will, they ha.Te described a greater space when they 
meet than 'the two walkisig on the ’ same parallel of latitude ? 
Ilow much longer ? How will their reckoning of time differ ? 
Ifow long will it continue to be noon to both at the same time? 

The sun is said never to set on the;Queen*s dominions-^ 
how isihis? %oii]d he set on a belt of land running from pole ■ 
to pole ?— on a belt one degree wide on each aide of the e^aatoiv . 
and running' round the'eartii?-^tfchs of '.the'' equator is in seas 
in Tand— -show this on tiie^icuap^ reckoning -the exact’ 
number of degrees through' wMdIi sea and ^and run. " ' ■ 

’ Point out the advantage of knowing the 4gure of the earthy, - 
ill answering 'the above. ' , ' 

Supposing a ship to sail from the ^ Bed- Sea along the east 
coast of Africa, round the Cape of Good Hope, and so to 
' Europe, 'would tliey alvmys see the sun south of them at noon? 
Answer :• No, $ir. Point out, thciY wdiere ‘they would begin to 
see Mm north according to the time of 'year—how this diroc- 
tionwotild vary in fHil’erent lmituderhp-to;the‘Cape of Good 
'Hope. That to a people -ignorant of .theifigure -of' the earth,, 
and of its motions, and never haring been beyond the Tropic 
of Capricorn, seeing the sun to the north of them at noon 
' wouid^ something' supernatural,. 

Now, we lind in a hook written before the time of our 
Saviour, 'that in the time of PharaohJvh^cho, king of Egypt, 
some Egyptians had made their way' inn bogri setting out 
from 'the lied Sea, along the east co'ast/of;AMca, Turned 'round 
what is now called the Cape of Good, JHope, rid; passing which 
they, would haye, with their faces- to the west,; the sun on their 
right h^nd' and- towards the nofth of thtsmy their left Imnd to ’ 

' the south,. and, of cemiso theur 'backs To.'the-, east. They then 
coasted along 'the west 'coast of Africa^: found 'Their way into 
the Straits of Gibraltar, which pefhaps;were' known; to -them, 
and so sailed itptMvMeditcmneanhnGbfb^y.®"^^ ^9' 
again, having thus coasted along fhe;, entire ‘sea-ebasf 
continent of Africa, > They'topkthree to db^tliisin^'drid; 
whm^ they ctoe ha.ck told people- thei they' had seen wbol 
r d/' ^ '' \ I’T' ; . 


STOG'ESTITE .HINTS. 


gtO¥iB_g treeS;, and the.'Siin at mon^ when their fmes ^ere 
to -the weet^ on •their tight hand. At that time' these Ayere 
reasons for not beliering the accoinit ; but witli iis “wlio know 
more of the figure' of the earth than people did tlien^ and 
something about eotton, they confirm the truth of the story. 

On the subject of Fhjsical Geography, Yrhicli is one of great 
interest, many things suggest themselves — such as the varying 
altitude of the snow-line in different latitudes — why it should 
be higher near the tropics than at the equator— and why the 
line of the same temperature should recede further from the 
equator in the old continent than in the new — tixe limits of 
the different vegetable productions, and why on high moun- 
tains, even within the tropics, those of all climates, from the 
equator to the pole, may be found, &c., showing the effect 
which elevation above the level of the sea has upon climate — 
illustrating the explanation by instances of the vegetation of 
mountainous districts in low latitudes, and of low levels in ; 
high latitudes, and how it is that the temperature of the air 
decreases as tlie height above the earth’s surface increases — 
state facts in proof of this. If the lands in the equatorial 
seas were increased, an increased temperature of climate 
would arise — ^if those of the polar regions, the temperature of ' 
the climate would be diminished. 

■ .NATURAL HISTORY. / 'y 

The subject of . Natural History, both of plants and animals^ 
so far as they differ from each other in external form, in habits, 
may be turned to very good account, and made tlie means 
of a gmlxt deal of useful instruction in our elementary schools. 

.*^Ali this, it has been observed, children are capabl^i^fbl;; 
understanding— it consists in attending to the objects with 
which Nature pi^esents us, in considering them with care, and 
admiring their different beauties, but without searching out 
'their-'causes, which' belongs to/a_ higher department 'of know- ■ 
ledge; for' children have', eyes and. do not want curiosity ; they 
ask questions and love to be informed, and here we need only 
awaken and -keep up in .them the desire for learning afid know- 
ing what is natural ' fo: all mankind/* 

..The children, hero afe in the habit, as the .spring and sumpief . 

(B.}* • ''' 
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advance, of bringing to' the school pfahts:ind flowers 'wh^n 
they first come out— smalHwigs of the- .'different trees of the 
parish, as the foliage begins to expand-*--aqaatic and other 
plants ; ail these, so fax* as a knowledge of them can be had 
troni the organs of vision, with a little of the mind and of 
common sense to help it, are made vehicles of instructiom 
For instance, the names of the different parts .of a flower, 
from its root upwards, and the functions which each part 
performs — the nature of the root, whether bulbous, fibrous, 
or tap-rooted — the uniformity in numberof the petals, stamen, 
pistil, &e.,— runniiig through the same class of plants ; — dif- 
fCl’Cn.c&m the shape^of^ leaves— "Some are notched axM gome 
are plain— some imugli, others smooth, some oval, some round; 
some bright 'green, others dark— the/under-si^e' of the leaf ' 
differing ill colour from the ixpper, &c. : ; the different kinds of 
soils on which they find the wild plants — showing that the soil 
on which any particular plant is generally found is, most likely, 
one best suited, to its habits — that some plants, and pointing 
out which (this they ought to know from their oivn observa- 
tion),, are only found in shady places, while others will not 
...^rgrow at all in the shade ; that, when a flower or a leaf withers, 

• this is from the juices making their escape into the atmosphere, 
and the plant being separated from its roots, cannot get a fresh 
supply ; how aquatic plants differing in structure from those 
on dry land, in their air-cells, are calculated to make them float* 

.Then again, the small twigs of die different trees or shrubs 
they may bring, the oak, and the elm, and , the beech — place a 
little twig of each side by side— how many differences in 
external appearance — in the leaf, the bark, the texture of the 
wood— the bark of the oak used for tanning, and the difference 
in time in the leaf coming out, and in its fall— the value of 
each as timber* 

The acacia and the laurel — ^beauty of the. leaves, how uni- 
formly the leaflets of the acacia are set on, one opposite 
another, — ^Iiow regularly in some plants the leaves are placed- 
directly opposite to one another, others, again, alternating on 
opposite sides of the stem ; point out the framework of the 
' leaves, 'how 'the skeletons of 'them 'differ'' — to observe 
decayed leaves*’ ' 

Another morning they bring different twigs of the pine 
'ttib^-H*the larch, tke'Sbotblifiri ^p^ruccj 
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out their thread-like lea^es'-^-tlmt the larch is deciduoits^ the 
others- not, &c. . ' In this way they become acc^naiiited with all 
the trees in the parish. That when a tree is cut' clown^ the 
smmher of concentric rings on the face of a section of the 
gitem.- marks _the nnhiber of y^ears’ growth ; that when they 
obseiwe one ritig smaller than another, it wonlcl denote a small 
growth for that year, and might have heen' caused by some 
peculiarity in the season, siich as a hard winter. 

' , The, great age of some trees, .particnkiiy yew. 

These kind ,of observations should be made with the plants 
before their eyes, otherwise they haye but little effect : the 
teacher wmidS. then tell 'them to sit down and describe a leaf, ■ 
a twig, &c., of any of them ; or some take one, some another, 
w’hich is better,^ as this does away with the temptation to get' 
hints'from each other. , , ^ 

' Again, calling their attention to some of -the more striking 
differences in animak; in their, outward, appearancf, 'and ‘habits, 
-'•^the' migrating of birds, and when they return, getting them 
to observe it; -differehce in the teeth and in the articulation of 
the jaw in animals of prey and of those which ruminate, the 
jaw of tlie latter being capable of a rotatory motion, wliiqlti 
enables them to grind, the other not, and having long tearing 
teeth ; the air-cells in the bones of birds so beautifully adapted 
to the purposes of iiight — the feathering, of w’-ater- birds — the 
down on their, breasts — the, peculiarity of their feet, and how 
differing from the feet of those that roost, &c. 

But more particularly ,wnll a teacher interest his school in 
this department by making observations of this kind and com™ 
pa.risdns, &c., among the .birds they are in the habit of seeing, 
such as the cuckoo, swallow, tom4it,- skylark,, woodptc^^y 
Jay, or ducks and geese* 

' ' Io,4his way they beconie observers. of the eiternal world 
with which they are in contact ; it, adds, both-Ao ■ their happi- 
^ness', and to, their usefolnes's, inasmuch as all, these things have 
,a practical bearing.pn, social life. . , ’ ■ ■ - , ^ . 

' . ‘ -Tbesd’arettiy.gforioiis works, ihneatiof' good™-^ 

V ' Almighty I / TMoe this 

Thus woodrous ikir ; Tijy§;elf how wondrous then, 

; who sit'st above the heavtms*^ ■ 

■y . ' Tous'iov|^l3le,;br dioUy seen 
' *'t; . _ - Id ttee.tbyIbWfist works; 3%t these.’ cl'eckre , 

' , ■ , Thy goodoe»h#yfB4^thpiighb andjjowei 
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. . la teaching Ikglish IfcTORYj 'theOaffiaes'by-tlie Society ’ 
for Promoting Ciiristiaa’ Knowledge. hafe''"been used liere^ 
being the only 'book on the’ sabject'" whicli, on account of 
prico^ is attainable by the generality . of children in a school 
like this when reading, instraction of the following kind, in 
a conversational way, is giyeii to them — on the diflcrent 
people who have invaded ns at different periods of onr history 
— Eoman, Saxon, Dane, Norman — the Eoman and other 
remains in this neighbourhood — the Roman road between 
Wintoii and Sarnm, running through part of the parish, and 
anything of this kind of a local nature — ^how a people invad- 
ing another, and remaining among theiUj is likely to affect 
fheirianguage, manners, &c.— traces rofthm are show'll 'in oiir', • 
language j ‘the manners 'and ' customs 'of' particular' periods— '■ 
how people were housed, and clothed, and fed — the little 
intercourse there could be between people living even in 
different comities, for want of internal communication afforded , 
by roads, — there might even be famine in one county and 

abundance in the adjoining one ; — how such evils are reme- 
died by roads, canals, &c. the diiferent inventions in 
science, &c., and dwelling upon the more ' remarkable ones, 
bringing with them great social improvements — ^paper, print- 
ing — the Reformation, impulse given to it by this ; ^nations 
contending for the honour of the invention-— how this enables 
one generation to start from the point where another leaves 
off — how rapid the progress of colonies from the mother 
country in consequence; the improvements attending the 
introduction of turnpike-roads — post-office application of 
wind, water, steam, &c,, as the moving power in machinery* 
How the introduction of the manufacture of cotton among a 
people, to anything like the extent of it in this country, must 
alter the mode of dress — the domestic employments of fami- 
lies, doing away with spinning, carding, , knitting, ^c., as 
home occupations ; comparing the employments . of a family 
in agricultural life at the present day with what they were at 
different periods* Again, the time which it took at no very 
distant period to travel between London .and the provinces,'^. 

^ The following is the copy of a card which used to be, and perhaps is 
still preserved at York, in the bar .of ‘ thejbh to- which it referi : , / ; . . : 

York Four Days’ Cowh, begins the 18th bf^Aprib 
are desirous to pass from Loudon to York, or from York to, .London, .or 
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,aiiclliow ;--«the great mea that Imfe riBen at'iatemls 
ill Bcienee^, literatit% &e.,' and in other ways the aamher 
and exteat of oiir'ioloBics, giving them sueli popular- expia- 
‘ atatioB of the jaatuta/qf the eonstitutioo^ one part of the legis- 
latiare being hereclitary, another electiTe, as is iiithin the 
comprehension of ehildren •/' — the comforts and conveniences 


witliin the reach of every class in society compared with those ' !' 
of earlier periods ; and thus, instead of making it a dry detail 
of the chronological order 'of reigns, which in itself would not ' j 
, be instructive)' endeavouring to give an interest ^ to it, by^ speak- ] 
ing.hf.ihosb’ things in past ages which bore, npon theindaily.. 
oOcttpatioiis, and showing how tliey Hjhy;.in>i)rove, the 
‘ by redacting onihe past ' 


:abithmetic. 


Arithmetic shonl'd’ be made; an oxornlsp . of the ' mind, ^ and_ 
not meredy an' application of rules; ‘got by heart's in fact it' 
ought, to he tanghtnii'a sort of common-sense principle, h^" 
■ginning with' Ycry simple things, and leading tim childreh. 
step by step. It is ciitBciilt to hx on their mindvS ideas W* 
abstract numbers, and therefore, at first, the numerals I, 2, 3, 
&c., should be connected with visible objects ; such as books, 
boys, girls, <%q,, and thus they should be made to understand 
that a niimbcr, when applied to things or objects, meaim a' ' 
collection of units of . that thing or oliject, but that the same 
kind of unit must run throughout ; that in. a class of eliildreii 
each chilli is an unit, and that, when we speak of -a himdred 
children in a school, we * speak of a hundred 'Units, each 
which is a -child) but that we must have uniii' of 
kind, or we could not' class -them all together; th^t we might 
bay a liiinclred children wlmn half ’are boys and half arc girls, . ' 
biJcauie -.the -word, child means either boy or girb- and in that-' 


anv other place oU tbat ronU, let Ibeni repaia* ta the Bia/*k Swan in 
‘Holliparafesxtaboiidpn) and td the Black Swanphi Coaoy-street, York, at 
each which’ pla<tes they ihiiy he receii^ed liTa f?ta^c*coach-, every Monday, 
vyednersday, and — ^wiuch performs the whole journey in four days 

Crpd permit.^'^, 

■ The. same'distance i§;Uow. travelled hy ndlmacl ih^ eight or iilh© hours^ -- 

‘I)K Jolmwh dhkerves In the, Rambler: '^^That not a washferwonmn 


;glt,s'“.dow!Tto hmaMast wlihoat'tfea, from the .East Und' sugar irora- 









se»se eitlier of tliemis an bui’ we;,cotd.d-nb^ say one ; 
Imtldrecl boys or one liiiMred ’ girls are/fifty of , 

< eael'i sort ; . the iinit^ of boys or girH through the ^ 

schooh but only half way: we might say a' hundred Jiead of 
cattle;,, when, imif were sheep and half were cows, hiit we could . 
not say 0 B.e hundred sheep or one hundred caws* In the 
, same way the sportsman says a hundred head of game, mean-. 

, ing by thfit^}3iare$, rabbits, but in all a hundred separate 
heads of animals* . / _ , 

It will help very much , to facilitate the future steps if the 
teacher ca.ii get the:'^hi!dreii to forni correct ide;as as. to the- 
. local value of each %pre>.’ anti this may be,, done by altering 
‘ the position of the^saihe figures, 'so .as to make ’them represent ■ 
different Bunibers;' hs’5'6, that is five' tens" and .sk units; '§5 . 
would' be sk tenskncl five units; 67d is sk hiiMreds,’ seven 
. tens, and eight . units, — ‘876, &g* i that 0' ,has no value in ' 
itself, but being placed on the riglit hand of 'a figure makes 
its value ten times as' great as it was, because it shifts the 
first figure from the units^ to tlie tens’ place, and so on ; as 6 
. by placing 0 on the right hand becomes 60, and so on, and 
pjifrom this to infer that 'by placing .a 0 on the Bglit-liand side 
" "of any number,, you multiply it hf^ tea. .'this, 'is, to be a sort 
of induction or eondusion. they are to arrive at;, as a general 
rule drawn from testing it by particular instances. 

In the same way he would point out that any other figure 
placed on the right hand of a number multiplies that, number 
by ten, inasmuch as it advances each figure one place to 
• the left, and at the same time increases the number by the 
number of digits it contains;, two figures 'by 166^ thus 
95, placing 6 on the right hand, becomes 956, or 9004- 504-6 ; 
placing 65, becomes 9565, or 90004-600 460 4 5* That 
, 5, 6, &c., ‘are always'so many units, but the ..unit’ o'f value, rises, 
in a tenfold proportion every place the figure is advanced to 
thedeft ' “ ' . . , - • ' 

When they know a little of numeration, the teacher should 
, write oil tim black board, 'and make them ■'thoroughly under- 
‘ .stand, writing clown 'numbers. J,h the following way: 69, or- 
60 4 9 756, or 700‘.4 50' 4 6'; ; 1050,^ ''Or lOpO; 4 0- liun- ' 
, , dreds 4 5040; making them, say seven ’hundreds^ five;, tabs, 

. si:^’ units ; one thousand, no tonclred^i 'lye tens, up units. ; 

• , this they ought to bC' excrefeed'in until ihOy “know- whit they ^ 
arc- about ’ , - -4 - / 


. ' 
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Int exercismg' tiem.as a class by the rep<^atecl addition or 
subtraction of • the same number, it may be made more of a 
mental exercise by checking them every now and then, testing 
what has been done ;■ for instance, adding by sevens, and, they 
have come up to 63 ; stop there, and ask the boy whose turn 
is next, whether they are correct as far as they have 'gone ; 

63 

perhaps he says, yes. Why ? because = 9, or seven added 

nine times to itself gives 63 ; and the probability is they are 
right, and one would generally let tliem conclude so; but 
here the . teacher will point out to them — there may be an 
error of seven, or any multiple of seven, and in that case the 
result would still be divisible by seven, and at the same time 
wrong : tell them to reckon the boys, and if nine, the proof is 
complete. Again, supposing them to have gone on adding 
by sevens until the, sum is 77 i ask, right or wrong ; the boy 
77 

will answer right, because “ ==;: 11 then ,go on a little far- 
ther, and a boy says, for instance, 99: divide, there is a re- 
mainder of one ; it was right at 77 when the eleventh hoy 
answered, therefore the error must be with the last three boyi'l 
They should always be practised in asking such questions as. 
How many divisors has the number 12 above unity — ^how 
many 1 5 ? thus 12 = 2x3x2, or 5x3 splitting the num- 
ber into its factors: that all even numbers are divisible by 2, 
and that no odd number is. This seems simple, but if con- 
stantly repeated has a good eiFect/'" 

3 may be written 1 4" 1 4“ ^ 

' ^ ■ '4 „ 2 + 2 . 

6 „ , } 4- 1 4- 1 4-’ 1 4* or '5 - ’ 

,1' . „ " 24-24-2,w3-h>’ ‘ ^ - 

'9 ^ ''in se|mrate units, or ^ 
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tte a dass'of pme cMWren, Bmy“ be'MaSe to stand out m' ' 
niiitSj but tliey ciinnot be made to ‘ stand 'qnt in twos without 
a remainder — -in sets of three but not oi ipm\ ' 

Thus sliowing tliem that up to 20^ a class , containing an 
even number of children may be made into more sets withant 
a remainder^ than a class coQtaining an odd number; it is 
well to illustrate this practically either by parcelling out a 
dasvs or a number of small pieces of woodj, thus carrying con- 
viction both to the eye and to the mind* There is no exercise 
which has a better practical effect than pointing out ail the 
^ , factors Into %vMch numbers Up to a hundred, Tor instance,-, 

' can be broken, such as ■ . / ~ \ s • , ' 

^4 = 2 X U, or 3 , X 3 X 2 'X 4, or.U x 2 X '2 X S, ' ; 

This subject of the number of divisors without a remainder, 
would lead the teacher to speak of the subdivisions of a coin- 
age^ from which ho would show that a coin valhe tw^enty shil-. ■ 
lings wmuld be much more convenient than one of tw’-enty-one 
shiilingSa as admitting of more divisions without a remainder,, 
and therefore of more sub -coins without fractions. 

Having made them, well acquainted with the first four rules, 
they must then be made to understand the coinage, the mea- 
sures of space, time, and volume, ; . 

To get a correct idea of the comparative length of an inch, 
a foot, a yard, ^&:c,, and how many times the shorter measure 
is contained in the longer, the common €arpe,uter s two-foot 
rule is of great service — show them by actual measurement on 
the floor w-hat is meant by tw'o, three, four yards, &:c., as far 
as the dimensions of tlie school will permit. 


dlvlsibltj by 2 witiiout a remiiiader,--- ' - 

/S/i 4- 1\ . i - '■■ ■ 

I j 4 , therefore tbe odd ones are ^ ■ i'-- 

Again, the square of 4 ft®. I' 

the square of (2ft -f 1 ) ?= 4ft® 4- 4?! 4 -. J. , ' ^ 

' Or, ' : ' ■ ■' ; 

4‘ , 'V- 'i 

4ft® 4 * 4ft 4^1 , . 3 ' ' ' / '■ *’ 

, , ■ - ‘f"— ■ . Hh 2i 4“ -T-.-* ; ■ ' ' '' ^ 

! ! ** ' '■ 4-’ . , ■ . ‘ ' 

Therefore the' square of every even number is divisible 'by 4 without' a 
remainder* ' > ‘ r •> \ V,, ' f" ' ’ 

* The square of an odd number is not. ■ “'f, •, .V;: 1 ' ■' * 


Kow it is clear / ^ j giving the quotient (ft) thakali. even numbers are 






be pointed — wbat' space of time is moaiit'by a minute, ^ 

ati tour, and a year— all words in use, as measures of time— 
tbe.same as to measures of' volume. 

Wben the diiklren understand these things, it will be found 
most useful to practise them in little arithmetical calculations 
connected with their own domestic consumption, or applying 
personally 'to’ themselves, such as—* 

Supposing each person in a familyf consume 16|lbs. of 
mtgar in a ^ear, consider each of you how many your own 
ihmily Consists and makoout how much sugar you would ; 
'use'iri one year. ^ ' , ■ - ‘ ’ i 

How: much would it cost your father at 0|<7. per pound, . 
and how much would be saved if at per pound T 

This village consists of 1120 people, how much would the 
whole village consume at the same rate? How much the i 
county, population Sob, 004 

- ' In this way a great variety of questions cpnuected with 
. sugar," coffee, their ^dothmg, such as a/biil'of what they buy _ 
at the village shop, groceries,' &c. — a washing pay 

be set ; and when told to do a question or two of this kind in 
an evening at home, it will very often be foxind to have been a 
matter of great interest and amusement to the whole family. 

In teaching them arithmetic, such simple questions as the 
following occasionally asked will, by degrees, lead them to ^ 
form .correct ideas of fractional quantities. 

How many pence in 'a shilling ? Twelve. Then wlmt. part 
of a shilling is a penny One tvvelfth. . Then 'make them 
write it on their slates. 

How many twopences in a shilling— threepenees, &e..? " 

' ' ' .Then what pp't' is 'twopence,, threepence, &c. 1 I*, 

’ .Again, how many shillings in a pound t Then what part 
' of a pound is one, two, three • * . * nineteen shillings? .i . . 

' ^ ,kV i| ^ ^ , 

peJabpmng' class Ib agricoltuml districts, even wlien 

grown B13 to Bmahood, camfot vead t^ite face. 

f Each' boy adapting the (luei^tion to the Bum]'>er of bis fiBBiJ}-, varies it 
witboiit trouble 'to the teacher,, and thus bo teiuptaiion is oifered 1o any 
one to rely on bis ueighboiir. In arftii metical calculations they can easily 
' catch a result from' opers;^., this tbefeacber siimdd in eveiy miydiffioutaga, 

■ or be will very soon Und-tbat two dr three of the sharper bovij? in a 
; ;lcnow " something about -it,' the- rest nothing. Tell them to rely upon 
tlibiBfeiws, ahd ask guest|iOMll they ate at a losA 
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Iia-tlie same way of space^ihpa leading 

by geafcle clegteos to see 'that in niimerletf fractions what m- 
called tlie denominator denotes' the number'' of eqlial parts into 
-which a whole is dhided, -and the ’ numerator the 'number of 
parts taken* _ 

When sufficiently adfanced to commence the arithmetic of > 
Fractions^ the 'teacher will find it -of great semce ih giving' 
them correct ideas of the nature of a fraction^ to call their 
attention Us much as possible to visible things, so that the 
eye may help the mind — to the divisions -on the face of a ^ / 
cidek— or of the degree or degrees of latitude pU the side 'of a-r 

map, thus LiXLI^L lI ij J- Showing, that, ' a ' degree,, ' „ 

which here' represents the unit,- is divided-' into twelve equal ' 
parts and then, reckoning and writing down 

t% fio 1 % -h (or i), -/j, 1%, Tfe, -ii-, i-| or units, 
showing how these may be rediiced to lower terms, and that 
the “results still retain the same absolute value— that the value 
of a fraction depends upon the relative, and not upon the 
absolute’value of, the numerator and denominator 5 as 

1% and' I-, and .f, and i, pud 1 , ■ 

'hate in each 'case the same -absolute value*:'- - 

In casting his eye round a welhfurnished schoolroom, the 
teacher will see numberless ways in which he may make tlie 
nature of a fraction clear to them, as counting the number of 
■courses of bricksin the' wall — say it ’is fifty, as they are .of' ; 
uniform thickness,' each will be whole height— 

placing the two-foot rule against the wall and seeing how 
many courses go to making one foot, two ' feet,. &c*, there will 
be juch and such fractions— or supposing, the door laid with 
boards' of pniform, length and width, each^wili b:e s'uch and 
Buch a fraction of 'the whole surface, .taking'care to point out', 
that wbeh the-fractional parts are not equal atoongtheiuseivea ^ 
they cannot put: them together until they ;■ are reduced ‘'to 
common denominate, and’ the "reason'/pf' aE this. In this 
way, and hy'.continu^diy calMhg their' atfentioii to fragments- - 
, of things .about- 'theto and putting them together, children get , 
.'a cbrrect idea of numerical fictions' at a much' 

_ is generally imaginedf f ' ' 





4p/ ^ 'StTGIGJeSTITO • HINTS; ' , ' 

; TJie ■foliomng Mnd of ' -question interests ,tlieni moretlian ■ 
very 'abstract fractions.; the teacher should try to form, qnes- - 
lions connected with their reading. 

What arc the proportions of land and water on the globe ? 

landj I water. What do you mean by f ? A whole divided 
into three equal parts, and two of them taken. Here the teacher 
would put a piece of paper into a boy’s hands, and tell him 
to tear it into three equal parts, and show the fractions ; or 
by dividing a figure on the black board. 

What proportion of the land on the globe does America con- 
tarn! .I.' ' Whaf Asia?_'|* Africa? , Europe? And . 
Gceanica? tV s'. 3S[owy putting all these fractions together, 
what ought they to give? The whole land. The unit of 
which they are the fractional parts was what? The land on 
the globe. Work this out. Africa or tV; Europe and' 
Oceanica, each being these with Africa will be *jV? 
Atherica .and Asia together, are and adding 4 to this gives f, 
of d for 'the' whole. ^ 

; Having been .'taught this and decintal ' arithmetic,., they 
should be taught to .work’ oiit most of their sums deeish^te? 
and made to reason about them as much as possible, rattier 
than to follow a common rule — for instance : 

What is the interest on ^65 00 at 5 per cent, for two years? 
— 5 per cent, means what ? — the interest on a hundred pounds 
for a year : then the interest of ^1 will only be the one 
hundredth part, of that: work it out, *05 — the interest of S2 
will be twice as gTeat ; of S3 three times as great ; and of SG 
six times as great, &c. Having the interest for one year, the 
interest, for any number of years will be the interest for one, 
multiplied by that number.'^' 

* The following algebraic formula maj; be usefal : ■ 

Let P = the princirai, 

; r = tile interest of ^1 for one year, 

the limber of years, or 'the time for which' It Is put out 
'■ Hew if .5* is the interest of £1 for. eu'e'j^eari itis clear the Intercijt'of 
.will be twice as much, ■' 

■ '/' . . IV.kteR\st for^pnO year,'*-" - 

,Tbe !nforesi'for,% 4 3>'ears will bAI ' ^ \ 

u ' i ' (i) 'the Interest =!!!!: ^ ^ 

wfo” Irivethe amotuibhelb^.'the princlpid added to the interest, IV ’ 

Now, in this equation there are four quantities, any three of which being 
given the fourth can be fo.und, . ' ‘ 



ARCTHMBTI’C* , ’ 47 

CIiiHtca^ .soia^tiiaeB get into the way woticittg oat qaeB- 
tioiis of this kiad, without haTiag'any idea of what 

Interesl ok £25i)f for 2|- years, at ^ per.ceKt* 

Hero B=::250 v 


same- way 


Tliereto 


^ -f c%c,)=r;the whole expenditure, 


And if the annual, income of. a family is pet .'aBnum-, P-- ^ 

t ' . I ‘ ' too 

^ 4* wiU^hs'tlie slat© 'of tli© pocket alto; 'em! of the year. 

Whett this e^cpresHion h negative^ ‘If means ’’feej; '^exceeded their 

locome,.'* When it is'ss; 0, lliey.hafe' just ‘spenf ltoh''*tioomeh and when 
it Js. positlw* toy Jtmvft saved mopey* , / •. ", 

Amass M of three meMsj jC peireenh'lshopperi ^percent 

silver, and g per cent, gold j .how much of each 



laeant by so mixcli |>er cent.^ ; this they slioiilcl be ma,de 
'thoroxighly to iin'dbrs'taEi hs bearimg iipon many other «pies- 
tions besides ■ those.' oh interest^^^ as will be seen from the 
examples given ; also what is meant by so iiiucli in the shil- 
ling, so much ill the pomid, &c.,— that if a person spends 
twopence in the shilling in a particular waV;, and lays out two, 

Or, (<?+*'). 

Suppose tbe moss 1000 lbs., of which 25 per cent copper, 40,1 reut. 
silver, and the rest gold 5 how much of each ? 

• ‘'Here" . ‘ M =: 1000, o='2o, ^ , 

• ' ■ ’ % — ss: ^ ^ ss:250lbs, of copper, ' ' 

* 100 100 

1000 X 40%5 _ 


arithmetic* . 

tiiree, tea sliilliags^ lie 'sipeads ia tliat ; 

particular tiling* - , . ‘ ' 

A penny in tlie sliilling is twenty pence in tbe poiiml, 
twenty pence in one pound is one hundred times that in a 
Imndred pounds, and would be called so much per cent* The 
same in the corainon rule of three ; they get into the w'ay of 
stating their cpiestioiis mechanically ; but what the teacher 
should do is, instead of saying as 1 yard : 2s. 6d. : ; 50 yards 
to the answer ; he should say, if one yard cost 2^. 6d. two 
yards will cost twice as much; three yards three times ; 50 
yards 50 times as much, haTing recourse to the common-sense 
principle as much as possible. ^ / . 

The following questions, with those at the end of this sec- ' 
tion, may be useful to the teacher, as bearing upon the econo- 
mic purposes of life, and will suggest others of a like kind 

The population of the parish in 1831 was 1040, at the cen- 
sus of 1841 it had increased 7 per cent., what is it at jiresent ? 

In the population of the parish 20 per cent, of them ought 
to be at school ; in this parish, containing 1040, only 12 per 
cent, are at school ; how^ many are at school ? and how many 
absent who ought to be there ? 

The population of the county in 1841 was 355,004 -82*8 

per cent, were born in the county, 14*9. in other parts of 
England, 0‘5 in Scotland, and 0*9 in Ireland; whafc number 
■were born in each country -how many in number, and what 
per cent, are unaccounted for ? 

Give the aTerage of the parish, how many to the square acre ; 
number of the houses, how many to a house, &c. ^ These 
questions ought also to be the vehicle of a good deal of instruc- 
tion on the part of the' teacher. 

A sheet containing the names of the towns in each, county, 
arranged by counties, and giving in a tabular form the popu- 
lation in adjoining columns, according to the census of 1831 
and of 1841, is to be had for a shilling, and offers great faci- 
lity to a master for making questions of this kind ; as well as 

aiording useful statistical iniormation. • ■ , 

In teaching them superficial and solid measure the following 

mode is adopted — " . • 

They are first shown, by’lneans;of thqbkck,bo^mr5^^^/^' 
square inch, foot,.'yiayd, by proofs which' meet" 5- 

that a 'square of twoinefie^ on a side contains 



eould be so placed ■ on a ''sq^iare of two indies as to occupy 
dif&reiit ground four times, and in doing tliis 'it would exactly 
liave occupied tlie wliole square, one of three indies, nine 
times ; tluns showing clearly what is meant by a surface con- 
taining a certain number of square feet, &c. 

The same iilaatration with an oblong, say nine inches by 
twOi three, &e,, two nr three figures of figures so divided are 
painted on the wal!s» 

'i'., ‘ ' Bolid Mekmre. 

, . The teacher, takes a cube of four inches on a side^, divided- 
into four slices of one- inch thick, and one of the surfaces, 
divided into sixteen superficial inches ; to' this slice of one inch 
thickjf containing shteen solid inches, add a s.econ^ that will 
make 32, and bo to. the fourth, makiiig'fid 5 ^0 that they now 
have oCular.^ proof, Bp, -simple that they must ''understand tftjit' 
the; shpetficiri' inches in; a square, or rectangle, is found 1^'^’’ 
multiplying together the number in each side ; the contents of 
a regular cube by multiplying the number of linear inches on 
one side by the number of slices. 

To apply this : 

, The master tells one of the boys to take the twoToot rule 
(a necessary thing in a village school), measure the length and 
breadth of the schoolroom,, Yes, sir* r ' 

Length 2f5 feet,' breadth 16 feet. .What is the figure? . in 
oblong — sides at right angles to each other. Bfultiply length 
and breadth^what is the area ? 

another — ^Look 'at the boards of the floor.; 'are lh% 
^uplf&rm in width ? How are they kid? 'Farallel to. each other. 
Thpd'wdth.of the room'you have got, .and, ais.th^ hoards are 
way, you hpe'the length of each board;- measure the . 
width;# p board-. Mneinches. Reckon the nuinber of, boards; 
What, if . the wa of thp room ? Hoes' it ' agree with yoiir first 
mt^siireipeht? 'If not, what is the 'source of, error ; the boards 
Wilbtu^n.a# Vbeuhequahin 

The dbor~-^:^l)^t lathe, shape An oblong, ' 

with ohe side t go’od:##l longer than the othe^^*- hleaaprb 'the' 
,h^ght~tho Dridih s ,^h^t number of -inches ol; sitmoe on 

A-: ' / ' 


measi 

there 
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, .file rule again. Measure 'the tHekiegs>: ''^Now lio¥ mauy 
solid inclieS'? ' ‘ ' , ^ 

The door-posts. Measure the height,' 'uddth-; now the depth. 
How many soM inches^of wood in one post?.' ' How many in 
the whole door-posts? How many solid inches in a foot? 
Turn it into feet. . ’ 

In the same way they may apply the rule to find out the 
surface of a table, a sheet of paper, surface of a map, a page 
of a book, &c., but always making them do the actual mea- 
surement, first taking one child, then another. 

, Again the room. — ^we have got the area*— tell us how much 
. water it would hold, if we could dll it as high as the walls ; we 
have got two dimensions, ,wh'at is wanting ?-^The height. We ; - 
cannot reach up, sir. — Take your rule, -Measuj^e the tMcIaiess . ; 

of a brick with the mortar.— About four ihehe's.— Measure the ' - 
first three courses.— -A foot, sir*— Beckon the courses of the . 
'WalL— Thirty-six. — Then the height is what?— Twelve feet* 
Now find out the solid contents of the room. 

Bind the surface and solid contents of a brick. 

In fact, the two-foot rule is to the village school what Liebig 
says the balance is to the chemist. 

Another practical application, which works well in giving 
fixed ideas of linear measure, is the following : 

Take a hoop,, say of two feet diameter; apply a string to 
the circumference; measure it. — Bather over six feet.- — An- 
other of three will be found to be nine, and, by a sort of in- 
ductive process, you prove that the circumference is three 
times the diameter : when farther advanced, give them the 
exact ratio, 3 T 4159 , which they will work from with great 
facility, ^ ' 

Boys! make a mark on the hoop : let, it rest on the door, 
the mark being directly opposite tbe point which touches the ■ 
floor;* trmidie it, -stopping every time when the mark rests 
upon the floor, and let another boy make a chalk mark where , 
it touches ; now take your tivo-foot rwZe and measure between 

The teacher* Whojias sufficient mathematicalknowledge may exercise 
himself in tryini? to make out the nature of the curve traced out, hy any. 
iriven point hi tha surface of tbe hoop, between two successive contacts 
with the Uoor. A curve of very curious . properties, which interested 
mathematicians very much about ^00 years, ago, and was made out-hy the 
famous Pascal when labouring under a fit of toothache j itjs the cum ia 
. , which the pendulum keeping true time vibratCjS. ' y s 
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eacll Mark;’ ■ Sk feet, twelye feet, eigliteen feet, 

&c.-«Aud-tlTLe-lio5p jias-'lbeeri round liow riiany times at cacii 
Mark Onea at' tha -fet,- twice at tbe second, throe times at 
tlie third,. &c,— Now,. -year see,.if yon traiulie your hooji, o¥er a 
piece of level gromtcl, and reckon the nuaiher of times it lias 
gbiie roimdj yoa can 'tell the length of space it has gone over. 

■ How many miles to Winchester'? — Nine, sir. -^Measure the 
height of your -father^s cart-wheel, and tell him how often it 
will go round'-in going to market, Tell hina he must not ssig- 
izag. The teacher should point out the sources of error* The 
jjMld.sc).phy'df cotamonlife and everyday things is most attrac- 
tive io them, and a hook, of tlikkindi if .well done,-! would he ^ 
a most useful one for our village schools. 

This two-foot rule, and other appliances, setting to work hoth^ 
hands and head, amuses at the some time that it instructs, and 
gives a sort of, certainty to their knowledge, fixing it in a way 
Siat learning things by, mere rote never can. - , ’ ■ 

„ ;In order ’ that "they may get .correct' idoas. of ' what- is „ meant 
hy.line^ parallel. and inclined .'to 'CaCh -oilier, and of a kpafe, 
a*' circle, a triangle, •&€.,, I have had painted oh the uppe-r .part 
, of, the walls, above , the maps, ^ four series of simple figures 
marked. Series A, No. 1, 2, 3, angles and triangles. Series 
B, No. 1, squares and parallelograms. . Series C, circles, &c, 
a square and a rectangular pareilelogram, divided into linear 
inches. These figures are easily referred to, extremely useful, 
occupying no space- wdiicli is wanted for other things, and 
cost notliiiig. 

Of the simple solids the school is also provided with models, 
and these, with the figures on the wall, may be called into use 
in almost numberless ways., ^ 

. , ' What is ,the shape- of the room— of the door-— of a brick— 
'hf,a book —table, lie;';?— a square or iparallelogfam on-Series 
Ir Nq. 2. ^took at tfie beam' runurag' between the. 
,waai/Vfcab‘aredlie'''fig .of the two surfaces T What of. a 
’’ sekioti’ perpendicular; to either .surfac^^' t — ‘what .slantwise.? 

' ’ _ 'T,bb the room, 'what is its figure ?-y-A holibw cylinder.' 

!,;-— The >. pipe ’'Carrying away the \smoke.?— The same.— What 
‘ wokd, the,, figure of -a section pf the ,ktov;e parallel to the 'floor' 
'.the, pipe.?— No. 2, 'Series ^b£';a 

, '.Section -perpendiedar' to_ the floor’? &c. '.The differeni.#ectiphs 
■’'hf ahube-^or any solids which May be about th;e rood but 
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• always refciTiKg to tlie exact figara on the .wall*. These figures 
will often supply -the place of the black board* . , 

Again, tell a boy to turn the door on its"Miiges as far as he 
can-^-to iiiid'oiit what solid it would trace out if bo .could turn 
it entirely round,'— -A cylinder like the'stove, but much larger* 
—What is the section of tlic solid part of the stove f— A pang 
inclosed between two concentric circles*—Conceiitric, wlrntf-r— 

Jf the door were a ri^ht-angled triangle, what figure would it 
generate, by going quite round on the hinges — A cone, like a ' 
sugarloafi— What if a semicircle, the line between the hinges 
the diameter? —A globe: and so ^ on. Then again, .the outer ^ 
edge of the door andaIineparalleltoit,at'2, inchessi '' . 

, apart, would trace put a 'solid.. ring. What '.would the door 
trace out if, instead of revolving tound-ith hinges, At revolved ' 
round one of its ends ; and to illustrate this still further, fasten 
two pieces of string of unequal lengths to the top of a stick, , 
which place perpendicular to the floor, then let two boys taking 
. hold one at each end, walk round the stick, they will dearly 
see, that the finger of the short-stringed boy describes the 
inner surface, and of the long-stringed thp outer surface— that 
every point in a circle is equally distant from the centre— 
explain wdiat is meant by circles being in different planes— 
what by concentric circles — ^and then the teacher >yili ask 
them, if the strings were 2, 3, 4 feet, long, what the cir- 
cumference woiikl be ; at first some of them would say six , 
feet, . nine feet, i%c., not seeing that their piece of string was 
the radius and not the diameter ; difference to be pointed out, 
and that the circumferences of circles, are in proportion to 
their diameters. ' ' ' . ■■‘‘‘.'■h ’ 

Here they may be shown that the area of a circle is tliC' cir- . z 
. . ^ ^ radius ' ■ ■ . diamder / , _ 

'CTimference x- ; or the circumference ^ X- ■ r - and., 

Slice S''14l69 is the'cii'cumfereace of a eircle'wIiQse'diatoeter; ' 

■ is unity, 3-14i5^ ,X .^'=5 . '78539 is the area, aud tliat the area 
of eircles'are to each othorus tbe.sgiiarcs of their diauietefft; ■ ■ '''■ 
this expr&sion tliey eau wofl: ■with practically afterward?, 
measuring iiinhet, ^ ' .'i-, 

' The contents ‘of a cylinder: -lAa* 

The teacher sh'pijl’l not he lconteat:'wit]i merely'sh^js&g,. ; 
'.‘them'how to..fiii4..tWC9:^teh^ Qf.‘a 'cylinder, w^a^J^'ower ; ■); 
j Appendix (B). • 
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_ itgular figure, bu-t'ilioBld point otit to' them, in tllib’ case, for , . ‘ ■' 
’/ instance, aiiytMiiglB'iHe-room of a cylindrical foriiij sneli'as' 
tfie stoYe.-if round, tte pipe wMpb. carries off 'tlie smoke, &c* ; 
and taking tlie,'; diameter of a section, and from this finding the 
area of it, and multiplying into the height or length would give 
the solid contents ; that for. an iron roller, or any other roller 
hollow' in the middle, they must take the diameter of the miter 
and inner surface, get the area of these sections, and suhti'act- 
ing them from each other, would give the area of a section or 
-riiig which, multiplied into the length of the roller, wmuld give 
^ the' quantity of solid matter in it ; thus calling their attention, . 

. and actually measuring vessels, the sliape'of ■ which they 
are familiar, wdth. , . ■’ ' - v-v 

.This,, of,, course, applies to, other regular /solids than..'.. tlic... /...’. 

; cylinder. ' ^ ' 

In the ease of the cylinder, let d = the outer diameter, 
tiie inner, then 

' (*78539) #'=s area of outer circle, ■ ' ^ 

■ (‘78539)kF = area Of inner circle'; ^ ' 

land (*78539) =area of section of 

and if h denote the lieight, the solid contents will be 

{*78530) {d^ — h ; then to give particular values to <7, 
d' and /o and wmrk out the results. ^ 


Ewmriiilesfor Fmciice. 



^‘^■A-^boy at the age of Id begins to save T^d. per week, what 
will he have saved at the end of one, two^ three, &c* years. 

What wi.l] his savings amount to when he reaches the age of 
twenty-one ? And what would it be if put into the savings’ 
baiik at. the end of .each- year, interest three pe’r cent. 

^Supposing at the, age; pf 21 he begins to.;$aye k. per week, , 
of e'acli yeatputsiitintofhe bank, what would'' 
heiEavb':^hen he is 31 years’of age?* - , . . . ' 

to the village shop and lays 'Out 10^,, per week on 
,fii: Average,' for neceasaiies for hiA-femiJyi every week in the 
year ; but, ,for want of thought and 'of underat’amling his own 
interests, ^ has got intp’the habit of 'running- a bill, and having' 


td>e,,#lly set,' kt ‘to lia?e ex- 

, . ' ’ , -,/,V , ■ 
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life tliings'booke'cl,' as it is called; fprfeMS'tJie - shopkeeper is' 
obliged to charge 10 per cent, more; lhah; 'for' rea%BioBey« 
How iimeli does A lose by in dho' jeiir-f— or ^how ixmeli 
more does he pay than the ready-mop, ey mstomer f * 

Supposing the whole expenditure of a 'parish in rates' to be 
£920 in the year, and the wAoIe property rated at ’ 
£527 9.^* 4d.y what is that in the ppimd? , 

Supposing the number of acres in the parish to fee 7000, 
what would that be per acre? 

A spends £2o0 IO 5 . 6d, per annum; of this 36’. in the 
pound is paid for house rent, 9s, Sd, in food, 3s. 4d, in cloth- 
, iiig, the rest in sundries ; how much in the pound is paid in 
, sundries ; and wdiat is his absolute expenditurhin each of the 
aboye things ' . ' ■ h' 

Supposing him. to save ^80 per annum out of the above . 
income, and his proportionate expenditure in each article as 
above, wliat wmiild. be the sum spent for each ? 

Tile *whoIe amount of taxation in this country is upwards of 

^ The following extract from ^ An Educational Tour in Germany,’ tire, 
affords a very useful and practical hint to the schoolmaster : 

“ In BoHmid I saw what I ham ne?;er seen Hsewheret hut that which 
enght to he hi every' school — the actnul meights and meets^itresof the couniry. 
These were used hot only as a means of • conV|?ymg useful knowledge, bat 
of mental exercise and, cultivation. ’ ■ ' . _ 

** There were seven cliflerent liquid measures, graduated according to 
the standard measures of the kingdom. The teacher took one in his hand, 
held it up before tiie class, and displayed it in all its dimensions. Some- 
times, he would allow it to he passed along by the members of the class, 
that each one might have an opportunity to handle it, and to form an idea 
of its capacity. Then he would take another, and either tell_ the class how 
many uieasures of om kind woukl be equivalent, to one measure of the 
other, or, if he thought them prepared for the question, he would obtain 
their judgment upon the relative capacity of the respective measures. In 
tiiis way ha would go through with the series, referring from one 

to another, until ail had been examined, amriheir relative capacities' 
understood. Then' followed arithmetical question's, founded upon the facts 
they had 'iearJiedj-^siich as, if one measure, full olfehything costs so much, . 
what would another measure full (designating the measure) cost, or seven ' 
other measures, Ml 'i The same thing was then done with the weights. 

In the public schools of Holland, too, large sheets or cards were hung 
upon the wails of the room, coutaining 'fac-simifos.of the inscription and 
relief — face and reverse — of all the current 'coins 'of -the kingdo-m. Xhe •' 


representatives of gold coins were yellow, "of the. silvor'-white, and of the 
copberi' -copper coiouF^^rrMatsii’s ^ JSdd^immt'T&ur'd with' Frefocc by 
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50' iiiillioBs, siippQsiBg'it; Is tliis muttlmt 
sMlIiiigs paid IB .taxes. is abposed oras follows:- _ , 

• ' ■+ ' . s, d* ' 

' ' l5ixpensesof:tBa;army and Jiaw » * * ^ 7' S 

King*s j udges* and other departmentiS of state . 0 10 

, : Interest of the imtlonai-debt ' ' * * * 13 0 

Wliat is , the -exaofc sum paid to each. ? 

Wliat would be the expense of xliggicg three acres, two 
roods, and 20 .perches .of ground at -4^1. per pole? ■ What/of 
double .trenchiBg it^for tlie purpose of plaiitiiig, ^ at likL per 
pOie? ' ^ ' ' . ' ' 

: 'liow many trees, to plant an acre at sucli and. such dis- 
tances, &c*? '■ 

. Apole or perch of land is Idf feet square, -the 'Usual mea- 
sure, but here they have a measure for underwood called wood- 
measure, a pole of which is IS feet square. How much is 
the wood-acre larger than tlie ordinary acre ? 

'A labourer agrees to niore a piece of earth 25 feet long,. 15 
feet wide, and 10 feet high, a certain distance dfl. per 
cubic yard, wdiat would ins work come to ? • 

A pair' of horses plough f of an acre in one day, the width 
of 'each funw' is one foot. How many miles will the boy 
walk who drives the plough? 

Supposing the' farrows were only nine inelies or six inches 
broad, liow far w'ould lie have to walk ? Work this out, and 
reduce the dilierence into yards. 

■ ' A window is hvc feet nine indies high, foui’;feet six inches 
hrdad. , How "many square feet of glass for a housO of ten 
windows ^ 

How many panes, each nine inches by twelve inches, and' 
what •’ivoulci the 'cost be at per foot. ' ■ ' , ' ' _ . * 
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■ }:yy'A knowledge of some of the more, simple pat|s of geometry 
' ' ir qdit'e/Meessary’ for any ’schoolmaster who '''wishes /to bo 
•; thdhgM/co,mpet|fnt to hiswork|- of to! stand 'in. what may 'he 
; ;Ahoked' upbi aa.vthe first c'iass' of teachers. in' our elmmpUfj 
udimh'lkWm. this purpose it is highly desirable ;that''hhey 
^ , shouWat^Iwi know so much of the aubje.Ct as vbhld enahle 
'4;Xthein' tb teabh^hf fektiircfe hooks, of Euclid^ pro- 

out of ;ty ofil# books. Kany of the pruphsitipns m 
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tlie first three boohs are of easy .appiieat!iDii'‘;to\ the meclianic 
arts., partiealarly to the earpeiiter^.s shop,'' tb tlie .principles of' 
kiici-Bieasiiririg, &e., and au edition' of these, pointing out 
siicli propositions and their applioatioh,;with a’ few practical 
deductions from each, would be of great use in. our elementary 
schools. ’ ■ , ' 

There are many of the appliances of the carpenter with his 
tools, and of other nieclianic 'trades , ' m strictly geometrical 
and so easy of proof, as to_ be easily learned, and the worlmma 
^who hnows^tliena, instead of being machine, becomes aiiiin- 
'"tclMgent being, an dims sources of enjoyment opened outpo 
him wMcli many of them would turn 'to. a good, purpose. ’ , 

, , BTen a 'knowledge of the axioms of Euclid, such ak' things’ 
which are equal to the same, are equal, to' one, another7^ '■ 

/ If equals be added to equals the whdlei afenquai 

If equals be added to unequals, the wholes arc unequal, &c. : 

' suggest modes of reasoning, which are ■ extremely useful ; 
and a thorough knowledge of the kind of reasoning in the 
propositions of the three books gives a man a habit and a 
po’wer of drawing proper conclusions from given data, which 
ho would scarcely, Sc able to acquire with so little ttouMe, in. 
any otieiMvay. . ' , ' 

Children may easily be made to understand what is meant 
by, the terms perpendicular, horizontal, 'right angle, and lines 
parallel to each other, by referring to the things in the room. 

Thus the walla arc perpendicular, or. at right angles to the 
floor— the boards are horizontal and parallel to each other— 
the courses of bricks are ^ parallel' — the doo’r-postB perpendicu- 
lar to the floor, &c. ; the beams,- rafters,;,&e,, ,of the. roof, all 
might be referred to as illustrating things' of this kind. 

The way in which the circle is divided ought to be under- 
stood; 'the number of degrees ^ in a quadrant, &c.’; that the 
. three angles of' a triangle arC'eqiial fo’twq'right^ angles ; _ and 
therefore if /a. triangle is right-angled,' or has' one , right angle,' 

‘ the reihaining t>?o must'be equal to a right angle'. . / '■ 
, The proposition that pf two sides >df ufriangfe are equal^ fhe 

angles opposite are equal, and the ^ converse-'' ' 

; - . To bisect 'a given rectilineal’ angle,"^ ■ 

^ ‘ The Mlowia^ls a yexy fjltemsjimgaiid itsekl'apiUkatida of 
^ libdlipa hi siiowlng low a may .bekkl down'lyipV’' "iy ■ ' 

, ' T<ili the boys and to the <lirecfc|c|Libl .Iheplumb* 







li 
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fo cliw a’ peypenteiiiar from ‘'a givea point in 'a or let 
me faE on a line fro'm a point vfitliotit it.' ' 

The one that either'- of two exterior angles is greater than . 
the interior and opposite' angle — showing from this how the ' 
angle under wMch an_ object is seen diminishes as you recede 
from, and increases as yon advance towards it. 

The proposition about the areas of triangles and parallelo- 
‘ _ ' grams, as applying to the snperficial measnrement of rectilineal 
llgpres. _ ’ • , 

The 47tli in the first book, that the square of the side 
opposite the right angle is equal to the sum of the squares on 
the other two sides. ' All these from the first book are parti- 
' 'cqiarly ofipraeticalapplication. ; , 

It will be found very useful for fixing on their minds any 
particular geometrical truth likely to be of use to them after- 
wards, _ if the teacher tests it, by application to actual measure- ■ ’ 
ment, and not to rest satisfied with proving it, merely as an 
abstract truth; for instance, in this schoolroom there is a 
black line, marked on two adjoining walls, about a foot from 
the floor ; as the walk are. at right angles to each other, of 
course these lines are also; they are divided into feet and 
divisions of a foot, numbered from the corner or right angle, 
then .taldiig any point in each of these lines, and joining them 
by a string, this forms a right-angled triangle. .The boys 
have learned that the sum of the squares of the two sides con- 
taining the right angle is equal to the square on the third 
side, the teacher wiii tell them, for instance, to draw a line 
between the point marked six feet on the one and eight feet 
on the other; square each number, add them together, and 
extract the square root, W'-hich they find to be 10 ; then they 

line, a slrnigtit rod, to. obsem mid mark oat the, direction md lenn-tb of ■ 

’ its shadow- on a sunny mbrning before twelve o’clock, say at elevem : to 
otorve in tbe aUernoon.wben the shadow has exactly the same leno-lh ; 

, .Join tbatwoexiremities oftbe' shadows, and on the line which Joins them, 
which is the base of m isosceles triangle, describe an equilateral triangle ; 
a Hoe %awn, from the point where the staff goes into the ground to Ihe 
vertex dl this triangle will be the true meridian, ov by simply drawing a 
Ime from tbe stick, to the middle of the line Joining Ihe extremities of the 

'■ _ ' Hace the cbmpte on. thbllne, attd let* them observe how nmch the two ' ■ 

IM thelepgth oi; the shadbw,iit equal, intervals from 
b® Ihe same in. the , morning add In the aftepmoh; ■ &c, ' 
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apply tlife fo6t-niIe*“^B,teasiire the fipcl it exactly 

tea feet l>y ineasiirement ‘V’,-' ' ' 

Agaiia draw tlie ime between the poiat Bmtked'iive feet 
on one and seven on the other ; Work^ it' m% and -they get a 
fesnlt 8*(l feet ; tlic teacher wonM ask is *6 half m inch or 
more?— More by a tenth* — They then measnre the piece of 
string which reached between the extreme points^ and find it 
perfectly correct* ' , ' ‘ ^ ' 

‘ ‘ The 'teaciicr would then point out that this would always 
fee the case when the walk, stand at right angles to each other. 
The bricklayer' knows tMs> and laying^ out his foundation 
walls measures eight feet along We: line, 'and mx alopg the 
o^er, from the 'same, corner,^ 'he, 'th%i.'places’ a ten foot rod 
between^tlie' extreme' points^ and if it, reach eS;» he is 

satisfied his walls are sqliare. ’ ” * 

Through the middle of the line on the end •wall a vertical 
line is drawn? and divided in the same w'ayv'anti higher up oh 
the wall are marked three pai’alieb' lines" an inch, a 

foot? and a yard in length ; these are very convenient to refer 
to as a sort of standard of measure/'^’, and to show wdiat nuiI- 
tipic of an inch? a foot? a yard? !any lengths, of the other 
lines’ arc. . ^ ' ■ ’ ' ; v 

Atedcher with a little knowledge df geometry, will 'see nutnlber^ 
less ways in' wfiidi these lines may bc^ inide'usi^fnL ■ I feel a 
culty in entering further into this withputhaving recourse to dk- 
■grams, which in the printing of this bdok'I did‘'hot contemplate. 

' The 'following occur to me as simple t-r-Tell a boy to mea- 
stife' the width pf the door and its height' now what lengl^h. of 
string, will it take' tp reach feetween^ opposite, corners ? work it 
out: then to taken piece of stilng and measure,— they' CorrC'- 
spond ; the same. for his book, 'skte,; adahk^ fc. Measure, tlk 
Iwo, 'skies of the room— find the line which would reach 'finm' 
cofner to pornerA ' f ^ , 

, ’'Again, ief. on^' of the bpys h'ojld'lhe'-stfing’'aga5hst a hxe,cl 
point iif.the upright, wall, '.say font 'feet 'high,: and another 'ex- 


measures from the point wMi:® the;Strihg touches, the- 'ftppf;/ to 

* It is.tecoMefh i'imlk. tlwe'dl llentf fta 'First, i|j^ kUfiibfJal.th® 
am wa8‘W\.9tefiS^tl‘yk(l;;kk gives aji'idea of 
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tiie base o!_ ilie'lbkclc liney- taldiig-tliis as oBe side^ tile lieiglit 
four feet as tlie othei^.'tkey work it oat^ and ^ then measure -as 
.'before, 'Tills testing of theory by 'practice gires them a great 
interest inwhat they are doing* 

Is an example of the- ‘cai| 3 eiiter applying a proposition in 
.End id, take this ; 

Hot haYing his square at hand, he wishes to draw one chalk 
line at right angles to another, from a gi?en point in it* 

. : > ^ From C in the straight line AB he 

‘ A marks off with his compasses on each 

, - ^ / 'Xv .side of it, ^CA aild CB, .equal to each 

_■' y/ N. other, he then places 'Ms rule in the 
'■ ' 'Nv ■ direction, CD, as nearly perpendicular 

X ' ‘ ' ‘ X guess, and draws a iMe, 

A c • B along it ; from any point B he 

stretches a string to A, and if tuiming 
it on D he finds the same length, exactly reach to B, CD is at 
right angles 'to AB*' ' - 

If he wanted to 'fix, a piece of wood^CD In AB,:and at right 
angles to it, he would of course measure in the same way 5 if 
AD were longer than DB, he Ytould lean it towards A until 
they were equal, if shorter he would have to move it in the 
contrary direction. 

If he take his square, and place one side on the line AC, 
the other will fall in a direction perpendicular to it, and he 
could run his chalk line along the edge* 

Theieaclier would also point out, that when the lines are 
perpendicular, the angles ACD DCB are equal ; that if CD 
lean more towards A than towards B, the angle ACD will be 
lags than DCB, ' 

. Again, another very easy application of a simple proposi- 
tion in the ffrst book, to show that if AB is a straight line, C 
. n point without it, the perpendicular 

. , --CD is the shortest line frpm.C to D 

V‘/'W ' any other line’DF, CG, &c* would be 

;/ ^greater than CD,. 'as being opposite to 

''' ' t 'XX ' : ~ the greater. angle in the ^anae triangle>' 

, / A'X B , A. r .'--B’and although^ 'eteiy;, successive,, 'line', 
' . ' ' ' ’ . ^ ■ CF, CC, keeps lessening' as * it’ get^ ' 

;|earer ‘to D; yet'-at/D least, and wlien it pas^t^s', ilirbugh 
point, the length pf'iaUine from^ 0 to - any point in AD ' 



; - \ GEbMETRT- ‘ ; ' - ■ ' 61 

goes on imreming as that point gets- father 'from 1), 
easily be seen on what prapositioBjh,'‘i^hM. these remarks 
depenclj and 'the young schoolmaster may profit by and 
apply other propositions in the sammway* ■ 

^Take this as a ease where the eye may be made to help the 
mind: take a squarO thin piece: ' ' ■ ^ ' n 

of deal, 'say one foot' on a side, and ^ ^ 

a circle of the same one foot in , 
diameter; place the circle on the \ 

square so that it becomes inscribed / 
on it, the figure will be this. They ^ f/ \ 

see clearly the difference between ^ K ' /i 

the area of - the square and ■ the in- • , V . 

scribed circle is the sum of the.,, 
four irregular corners ' AEKF, 

contained' between the sides of a~! 1 "'"“'"^ 

'triangle and the arc in each case. ■’ ; ’ 

Find this difFerence, divide it by four, that , will give any one 
corner^AEKF : then inscribe a square in the circle : the dif« 
ference between this and the first square will be the four 
triangles AEF, &c., and which wdll be found, equal to the 
inscribed square FEE(x- Dividing by four will give one of 
the triangles, ' • , " • 

Let tlie side , of the square = which, will also be the 
diameter of the circle : 

Then the area of the square will = a% . ■ 

f tie <tal. = (3.14, ("'“Kr ■' ■) 

■' ' ' . ' , . =(-78539) a% . " ; , ' . ' - 

tlie area- of tlie four cornoi^, FBEG-, &c,f ■ 

' ' , = «2 (_ 78539), . , , ' , ' 

= (.21461). , ./ ■ , , 

and area of one of tlieia = (-051363) a^. 

,yy2 - 172 

' Again,'. AE^ +'‘AI^ sr- _ 'q. _ 's- :_,■ 'i^rMch is .the, 

I ' ' ' ' I " * ‘ ' ‘X , ^ 

area of the inscribed square, and is one half of (a®), the circum* 
scribing o,ne; 'and anyone, of 'Ihe triangles ABF will 

,• ; ’ Again, ..tlife wea ftf' 'ijhe' toiaiigle 'AI<^ = — ia; 5 *; x - 1 
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axul iliis divided ■ by ItwO;,'. m by the other metliod. 

flieise are giveE itierely' because of the pieces of wood Eialdiig 
visible what is to be- donOi 

' The foiiowiog offers a- practical application of the ‘47th and 
other propositions in the first book of Enel id. 

Inmgme -a line drawn from tlie eye of the spectator to tlie- 
top of a tower, or any other object standing on *i plain, and 
at, right angles to it, and another from tlie same, point parallel 
to- fha borizmv making gn angle 'of 45^j then’ -the height of 
tli'ftv tower, above thejevel bf the. eye' is eqiiahto’tlie distance 
'at 'which the observer is standing from- tlib "base ; adding to. 
this' the height nf the' eye, would give the height of the, bb-^' 
ject above the. surface of the ground ; if, when the observer 
takes his station, the angle is above 45'’^, he must recede from 
, the tower— if less, he must, advance- — bringing to bear upon 
this, the proposition ^fthat the. exterior angle of, a.tnaugle is 
greitei* than- the intmior -and op'posite/" An ’ apprommtion 
to accuracy in 'observing an angle of, this kind may to made 
, by making A sbrt of qimdrant out of a piece of deal ,* holding 
one side horizontal, and looking along a line drawn from the 
centre throi^gh the middle of the arc. 

At all events, this is sufficient to juake ]) 03 'S understand the 
theory of it, and the object of this is obvious to make- them 
-leaion, that— _ ... ^ ' ' , - ’ 

If one angle of a triangle is. a right angle, the other two 
taken together must be a right angle, becaiis<3 the angles of .a 
triangle are ' 180*, : or two fight angles; if dhe of, the two m. 
45“^,. or'Iialf a right angle, the remaining .one musfc’':b,e'.,the‘ 

-''feme— as the angles are equal the aides’ aye, eq'ttaji* -V''''’"- '' * 

■ lie particular propositions bearing yipon this, 'the • teacher 

/’;p|j,>teachiBg them laad-measiiring, they kh,ohid he made id 
on what principle; it is that th&f reduce^ any field 
i 'comp,i^^d'm shape to triangles, squares, andpiralleiogrums ; 

j; h placed ai ffi’e ’etoafer^-wbat 

%brt‘trl5»4»utby|tp>iiadow dhrlbgTfe'l'^iioarj^ tbc 
tlie ’'Whatia teleagtb' of the Hbafiow, aini of a lim joinmgiho 

K f fbe- o|{’ •tb&;&ba4owf waer^tl»''«tm^k'aHhad6 

u the latte of 
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, wliy tliey make tlieir offsets at, right sBgiesyto the iiao' in Y^liioli , 

I they are Bioasiiri-ng ; to be able' to proTb''the propositions ia 
I liicM as to the areas these hgures^ |. -that a triangle is 
half the paralielograni on the same base and altitude, and 
, _ not to^ do, everything meciianically, ‘without ever dreaming of 
the. principles on which these measurements and calculations 
. are made* 

Some time ago the observation was made to me^ arising out 
of some boys having been seen to attempt carrying the above 
into practice : the worst thing I have hkrd of you 

lately is, that you are having trigonometry taught to. the bovB • ' - 
in the Boniborne School.’^ 

This odd sort of compliment has often come across nie, not 
knowing exactly what it could mean. I suppose those who 
make such observations do not mean that thero is anything 
positively wrong in teaching tf igonmnetry ; but that it is wrong 
to teach it to that class of boys usually, attending our parish 
schools. Now, one of the leading features of the school here, 
and, in my opinion, one of the most important, is, that it 
unites in education the children of the employer with those 
■ of the employed ; and that to many children of the former 
class the elements of this subject may be most usefully 
taught^ as applying to practical purposes connected with them 
M ‘ .afterdife. ' ■ ^ ‘ ’ ' 

However, I have myself no objection that this or any other 
mneify^ a knowledge of which may be likely to advance the 
interest and the civilization of mankind, half as much as 
■trigonometry does, should be taught to promising boys in 
oil? parish schools, whose parents have been able to keep them 
there to a sufficient age, and have acquirements enabling them 
to learn it — ^these will be exceptions, and not the rule. 

, But why among the words, supposed to, be of suspicious 
termination, attack the ometries ? of. all others, are the 
most harmless— dealing in weight siM measure, of an exact . 
quantitative kind • so clemonstrativtdy true, -that there is , no 
chance of getting wrong — no possibility of there being mti 
anything whatever. There may be something of wrongness in 
some of the oloyies^ as they leave room for the wanderings of 
- . , .fancy, and do not .deal iiv'measuretf- quantity as the' ‘ 
do. Hare scientific men 'may, and perhaps sometimes do, bO' 

- eonie, bold apd Epbehlative’ to .a degree wMch may st#tj;d|h6.s^ ' ' ) 
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' of a liior< 6 '=s 0 te»miiiiadleBiperaiamt^ 4 i^cl wlip !taave tioi paid 
atteiitioa io-the stil>|ectHix ^liicli tliey treat ; stili, I tliioli: ire 
.Biayrest sa&lied-tliat^i’i^liere theories are adraneecl not based 
'on tmtii, they will be but shortdivecl, and not do taiieh mis- 
chief hi the end. 

, ^ Surely tliese objectors do not consider themselves as living 
ia a railroad^ age— if they have ever travelled in the heavy 
Falmouth nmil of olden times (for the distance between that 
time and this is;, in soeialimprovement as regards locomptioni 
,nht a part of -a 'generation, bnt ivlmle eentnrias)— or'if they 
have ever gone between Paris and O'eneva in a Pi’tnehtliligenee 
%ifhontjstopping,'let them call this to mind,’ and, f hey '%ili no 
longer object to trigonometry. 

' ■ .As an instance of the force of aneaning in a’ word wliPn’ it 
once gets good hold on the pnblic mind — happening to go to 
a book sale in my own neighbourhood, where there was a copy 
of an early edition of the IncyclppiBdia Britahnxca, when it 
was. placed on, the table for sale, a man, employed by -one of 
the 'booksdlers in I^ondoii, rather drily* perhaps cunningly, 
observed, Why, yon wdn^t find theVord railroad in' it.*" 
Not another' vvord: was 'said ; but after that I observed there 
was not a bidder besides himself. 


MECHANICS, 

^he teacher should understand the more simple properties 
df, the niechanical powers, and if not et|ual to the inatheiw^ical 
proofs of them* he. should be able to show their applicatbh in 
the tools they are in the habit of using, and m many other 
things of common life— such as the common steelyard— ‘turning 
^:|rmdstone— raising water from a well by means of -a rope 
^i,|ng round a cylinder, and the nature of the momentum of 
what is meant by the centre of gravity, &o, ’ A skilM 
with models, of the meehanicy powei-s to assist him* 
iri|bj3#,»fee4his'a subject of great interest. Fov ' instance, m 
,t^-%te#.aisumiBg the:' power’ «ufl|l|)lie(i 4e distance frmn' 
the ;foferdm-'’%nals the weight mni%lliea|ts distance, he might 
lake AuHilfour'Ieet in length and'dividl into feet'-andaiiphes,; 
at one end'he.feea a weight, and the fufevmh'it'dif- 

^enl , distances from-,thf .‘height, ‘shows how the - ant 
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tliat the caleAilated, weight' iirocliiees aii\ec|mlibrimu. Tlip is 
a soH of proof by iestbig Jt hi pM’timar.'hases* 'ahcl then hy n> 
process of iiichictioii assuming, it to'Be ^igherally. true. ' 

Then instance tlieir ova attempts at-m0¥ihg_ a Mock of 
wood or stone hy means of a lew, placing the Mtsrum jib 
near the stone as they can, in ordei' to gain'power. 

Boys liakncing each other on a piece of %food over a gate, 
and adapting the length of the arras to "their own weights. '' 
Taking a spade,’ andAii|^posi^g it to he pressed into the^, 
ground, mi piilKhg at tSe ifaiidie. in a direction perpendietilat • 
to it, the teacher asks where the Mcnim-is — ^points outVit 
must he the surface, of the ground --the arm the" power' — -the 
earth ' pressing against the spade the weight Show if "the 
power I (the man*® 'arm) is exerted at ah acute, angle with; the 
handle, 'power isiost, part of it being* eraplhyed in forcing "’the 
spade deeper into the ground if at an obtuse angle, with the 
handle, or an acute angle wdih the handle produced, power is 
again lost, part of it being employed in dragging the spade out 
of the ground ; that pressing on tlie handle at a right angle is 
to. work at the greatest advantage: this they perfectly feel 
from their own experience ; .also the necessity of having ' the 
spade of a ’substance speeihcally heaviei* than, the handle. - 
The pokey in stirring the hre-r-a prohgei hammer in draw- 
ing a nail (the teitcher drawing one)— thp axe when they place 
it in a deft of wood 'edgewise, and'.^press'hpoii' the handle to 
make the opening larger — ^pair of scales, the'steeiyard — draw- 
ing water from a well by means of the windlass — ^the pump- 
handle,' sdssors, '&c, ' , ■ ' ' ' , 

The knife— the blow of an axe in .cutting down a treC' — ^the , 
coulter of the plough, &c. belonging to the w^edge* . 

In the same way on the inclined plane when the power acts 
parallel to the plane, and taking for graptedThat tho_ power 
ia to the weight as the hdghi of fhe';plaB^. .to' the length, or' 
"i* H :'L'l any three. of wldrfi’,,^q|ahiitiea. being giveiik 
' the fohfjh maybe found, ; ■ ' r'.;b/- ' ’'b, 

/' ThebJ. for instance, ;kuowihg the height, fof tlie plane and 
it^ lengths with a given power" ^ey wiE' calculate what.w^'lik 
can bo ’raised,' 'on for, ^ ^^Vp' weight what’ power ^must' bo 

ih where. a 
^ijreq^uired, knowledge of a few'liffaontary 
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necessary to, 


The rough chiselled Boor of its quarrv is nearly 
Along & wooden fidor ' , ■ 

B}!" wood upon w'ood . ' . 

If the wooden surfaces are soaped . 

With rollers on the floor of the (piunj 

On rollers on wood . . 

pa, roilors between -wood . A . ' , ^ ‘ , 

'fedi a siiapfe inspection of these figm-es it ■^-iJ 
,lnnoh kbow- is diminished at each snc 

and how mdch is dne to the man who tiionght o 
/■ Care, ahW he, taken in introductory- booh 
fonauk to work, from,, the proofs of which the 
haps,, does pot nndmtand,,^ that % expressions 
Htake this pbsefyati<)n frUni the'folldv 
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stance: irlieii 1 &s,fe*iotroduced'tliis.torl:i%' froiiifom 
m tJie seliooi liere^ I’ liappeiied db'.-go^ia one clay when 
the boys were ^working out practical 'results ’ between tie 
- power and ^ weight of an inclmed plane.;' .this they were 
doing by taking the pbwcr to the weighty as the- height 
of 'the plane to the length of the base, in the case* of the 
power acting paralJ.el to the plane; I was at a loss to' con- 
ed?e why master, boys, &c, should look so confident, nven 
after I had pointed out to them the absurdity it led to in- a 
particular case, instancing that if P : W:: : E t length of the 

base,' and P s= W*-? — when tfhe base became ' ‘ 
‘ length 'Ot base 

Botliing and^ the ' plane /vertical, the' power; instead of iciug - . 
equal to the weight, became ininite,,tfie'expres&n becohilng ’ 

, W* — but taking it as the length ofth'e plane, when the 


' plane vertical, L and 11 %yere nqual, and the expression, 

■’ ” ^■ bngtl.rfpl.., '■«* '>“»“* F = ’*"■1- “ “ 

it ought to be* ' . ^ , 

This-I found arose from their having been' reading a lesson 
.on the inclined plane, and the error was,.dn;,;the'foTOula given 
in the notefo the lesson : the coubdeBce of the boys in the - 
authority of the book, made it rather amusing to observe the 
shyness with which ut fo:st they received mysexplanatiom , . ' 

^ f he great ardii teaching oMldren is not ih talking only, but ' ’ 

in- prfcticdly’ illustrating what is taught^'^for instance, ^ m\ 
speaking of the centre of’ gravity of a body, jmi merely saying ' 
it was that point at Which, if .supported, the hofly itself Woul 
be supported, might scarcely be inteffigihle- ;to them;, but 
, sho.wing them that a regular', hgure, like- onCof. their slates, - 
would balance itself on a line rtmning-'4pwn $he nhddle, the - 
length wky of -the slate, and then 'apiu'/dm another through’ // 
the;iniddfe of that, 'and' at 'right ahglea^fo it, they' sec, 'US the . • ■ 
nehtre of gavityps.in both lines, it' ifh# be where they cross;-;;;! ^ ■ 
and, accqrdingjy-if this' point be- supported the body ’will he at; V - : 
res t---this' they< understand. ^ /'k;,// ; 

Agtiq,-'. balance a' friangler'of, uniform/ densi^^ on 
drawn -from, oho nf Its .angles to ,the middle of the opphpe^ ‘ !’ 
sM^firferthe centre, of/ gravity -tvili he - on- that line— ‘ It 
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ctgam oil a line clraw^.m'the umie .way from one of the otlier 
angles' — -tlie eeatoJol gravity of tlie body will 'be ia the iafer- 
sectioa of. these two, lfees» 

’ III, the same’ way aietliods of fiiKling the centre of gravity 
of other regular figures mechanically might be pointed out, 
■'‘The teacher skouid also make himself acqdaiutecl with tlie 
theory of bodies falling by the force of gravity — that it acts 
separately ' and equally' on every particle of matter without 
regard to The nature of the body — that all bodies of wdiatever 
Imd, or' wimtover be -tbeir masses^ nmst move '.through equal 
spaces in" the; same -time. 'This, no'’doub%Ts contrary to 
i^Qmtnm experien^e-^bodieSj'SuMi as feathers,, and'w.hat 
'are ^cidled 'light -substances, not falling so rapicly as-; feayy 
masses— smoke, vapour', balloons, &c., ascending; airtMs;to 
be accounted for from the resistance of the atmosphere. • 

The spaces described by a falling body being as the squares 
of the times— that if it , describes 16^*^ feet in one second, 
in 2, 3, 4, seconds it' wiE describe 4, 9, 10, &c., multi- 
plied in tod ' 

■■■'■■''■■To ■t'he''’spaces'-dcscribed''in''0'W^ 

&e. seconds are as the 'numbers I, 4, 9, 16, &c.,, those actually 
described in the second, third, fourth, &c. successive seconds 
are as'tlie odd numbers 3, o, 7, 0, showing very strikingly 
the accelerated motion of a faliiog body. 

To apply this also to^ the ascent of bodies projected directly 
itpwards, witli a given '"velocity » , ’ ' ^ . 

Again, tbe moving force of bodies being equal to the mass 
multiplied into the velocity: 'Hpw 0. small body, moving with 
a ^great velocity, may produce the'' same effect Is a large body 
with a small one— h® ' a' small shot kdlhig a ,bird-*-ra dai’gh 
weight crusMiig It to* death. ' . , ■ 

■'ii Interesting obsermtiom of , a /simple drind' might be made 
“bh;'tlie strength of timber---weights suspended on 'beams be- 
Supports, sueiiaB the walls' of a biiildihg— these coipihg 
'im^fr,Thb prindplefof the fever, kL;. atsosiid'i simple thfegs 
asihe'lfifewfeg might ,Jbe asked t qWhy fe it easier fobimk 
a‘fy«bfftr'Tp|e''%twise thaia edgewise; and why 'Jpisfe are 
now thin and laid edgewise ?-*^whiofe pit ‘%e- 

feth^rdid/^i xtnd#:‘piatad. i.fehaugh -fife ’reaspfi'^'fe^eaqffi* 
miently ir^ry fovr even araohgst the tole^hfe, fe# edu- 



iiiswd’> tliat it breaks more easily 1beemiir|t'is' thinnef^ will 
liOt clo» - ' ' ' ' ' ' ' ' ;;■ : • ^ 

WoocJ» and all fibrous miatter^ k 'miveli' stronger in tlie 
directioii of tlie fibre than across and tbe 'strengtli varies 
as the scjoare of the dinaeBsion in direction the pressure, 
inuitiplied into the dimension transverse to it, when the length 

. . „ breadth x deptli^ - ■ ■ 

B gi?en> or generally as the ? ■ ' . 

It is. a enrions fact, but completely proved by experiment, 
that ‘hollow tubes are stronger than solid ones of tlic same 
.qnhntity of material— how beantifal this,]pravfe|on of'Natnre, 
as showii in the structnre ,of the bones pf ’animals," more ^par* 
ticnlarly in those of .birds and the larger '.-.qn^dtapeds, giving 
them the greatest itrength, and, en’cnniteripl^thoin' with the 
least possible weight/^’ ^ 
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Katiire herself seems to give a very instructive hint on tins 
part of education, in the amusements of early childhood. 

' wc see b.cMWes soon as it can nsei'ts hands, .trying to move, 
or t0' lift 'toy thing which it can,' placing 'it drst in pne po-' 
sition, then in another, and trying it in .-all the yarions. ways 
'which its sens’ea admit of — ^in mety making' aWariety of expe-, 
riments with it, and this is generally looked upon as a mere 
amnsemcnt; but childmi when thiis employed, arenas has 
been; observed by Bf. Eeid, ^tocqniring the-habits of obser- 
vatidh,. and by'mefely indulging an nMetermitiecl ema^ity, 
are making themselves acquainted with surrounding objeets. 
If some new effect bccurh’' from 'any of their little’ plays, ^they 
are eager to repeat it. When a child has;: for the 'first time 
thrown doiyn a spoon from the t'abI4‘ and k_ pleased with the 

' , * Asa w'toe of testing with accmacyanUbf foisnk^jSOme clelioite Idea 
Af strength i 0 f the' iioildw stems of foltewlag'steipte 

.experinieat, ;wlilch 1 witne^ed; hy Frofes^bV, CoWj^eri of Eiog^s 
Xoato, lavfiryjngteuctivei ‘ 0 

He pUewl Alfe'hfdi of oaelnchbt Wheat sfi^winaverttea! jiJositloti' fa A 
holt bored o'f twojandkl, boards,* held ■'together 

of the.simie height tech, fitea brought ,do%va tl^ wiiiteb^-rd 
' Ihh',he Iddtted Wto albad'ti'f ‘sixteen btohds, wlthoi|Ci|Mf« 
of hTejiikiag,.>.hd h^id tohwh W8ttew"'%^Wi»h’ 

bsMbs«'Pkcediatbi0;bhitteB/Wbteit‘^^^ • ■” . 
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Biiimber of our sclioolmastei’s-' are BOtJqiatified to girc tMs' 
iiistnicstiou^ but tbere are iiiauy, aiidthat''iiiJi6ibei\ I fiope, in-' 
creasing, who are; -'-to Kucbj aiitouglt tlio following -pages 
limy Mot acid miicli to tlieir knowledges they may perhaps 
suggest something in the *way of inipartiag and in bringing 
it to bear upon their teaching. They will also point out, to 
others some things with which they may easily make them- 
scdves acqaainted, and a fe\Y simple' experiments which are 
easily triecL , , , ' ’ 

Among the more striking of these things will be such as f 
# , ilie following': the elastic and otiiei\properties of air-T-the 
nature of aeriform fluids— of w^ater-^hoyr, the pressure - of 
fluid bodies .differs froiq that qf solids, --^how those properties- /_ ; 
enable man to turn them to useM purpose^ BUch wind’^, - ' - 
- ’ ’ millsj waterinills^ &c. ' ' - * ’ 

'Cirili>.ed man is able to take advantage of these propertkis, 
and avail himself of them as motive powers in the bosiuess of 
life ; the savage, on the contrary, observes the trees torn up ' 
by the winds, stones and rubbish carried down by mountain 
torrents, but is unable to turn this observation to any useful 
purposed^’ ' ‘ ' ' . , , • ' 

. , And first, of, tlm atmosphere— a sphere-'bf air -Btirromiding' ' ; 

' the earth-^has s abstance and weight, ' but is invmible*'‘"«etetic,' ‘ 

^ Archbishop Whntekn-, In his * Introductory -hcctums on Political 
Emuqjuy** obs'eiVes : ■ *■*, Alany of flie ary^'^whlch are the nibst 

'wnive^al amongmankiiid, and which appmt'tbe simplest, aiid require but . 

' i 'a very heaible degree of liUelligence for tiireir’ exercise, are yet such that 
vre mast siippo/e'variaue accidents to have occurred,' and to have been 
iK>te4— Aiaiiy ojrt^el'vatlons to" have, been made. and- bombhied- — and^n^ny 
' expfed meets to have been -order to’ theib|etirgpttglBahy1nT0n led*' _ ; . , 

s « 'And the dllllcmby' must have hemi much grawwhefareAhb iWbtiitu ’ .■ 

aad the familiar use of wriling jhad enabled. each- geaeratioiV to record for ' i 
.ibe use of the next, not only Its dlscbVddes, bhbitso|se||>atJohs hod dn- 
' ' ©bmiilete experiments, dt has ofhm '•! 

thd antedllaviluis. may have 'been a special ;piic»V§'iob to, meet' 'this difficulty . ' ; i';i 
In those ewly a^es which m'ofe't hbedei shcbdlAfei'- .\BVen now that writing- ^ 
is 111 long tui^ngh to Ibllow up a, train . 

of experime^t^' has. a greiit advimtago ii> -respect’ of dfecoveries over A 'j 


^jf|sviOhe to' the ose.oi' writing; thO' of ,M]ag able to _o0.!Si>lj^Cfi.a 

,At|B’S,owtt |)or$ 0 ii tl|0 eieperiew Until cehtufles, ^ * . 
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can be squeezed intO"^ less space By pressure— expands again 
.when the pressure -iaremoved— expands By Beat and contracts 
by cold. Tills nmy easily be made intelligible to tlieni iii'tlte 
fdllo\T 2 ng way : . ■ . . 

Take a tumbler and inTert it— or better, take a jar used for 
gases, with an air-tigB't'‘ stopper, and placing its nioiitliliori- 
;5oiitally on the surface of the water, in a pneumatic trough, 
or in any vessel of sufficient depth, having a shelf for sup- 
port, show them, by letting them feel it, the difficulty of 
^ pressing the jar down— it ofiers resistance— increase the pres- 
’ .sure, the' air 'bcciipies'less and less space, but the water inside 
' the glass-does not. rise so. high as on the outside difference 
owing to wimt ?— point out. _ Diminish the pressure, it again 
expand^ showing its elasticity. Of course the, attention of 
the children must be called to the surface of the water inside 
and outside the jan ’ ‘ ■ 

'Take out the: stopper, the jar sipks' by its own w^eiglft,'' 
proving clearly .that'the resistance was offered by the air. 

, Again, ' allow^ the Jar' ‘-to ill with water, ;put in the stopper, 
ini rake the jar _nea?iy to the surface of the- water* in the- 
-trough— explain why the column of water is supported,. aud 
would be supported." if the jar were 33 feet high at the ordi- 
nary pressure., of 'thu' atmosphere— take out the stopper, the 
water immediately falls or while the, column of water re- 
mains, show how_' the jar may be filled with air, by carrying 
down; sueees'siv'e fumbiera of it until the jar is filled.^ - ^ ' 

^-Prqm tius the method ‘first-used of taking down bariek of 
airiutoadiving-belHseasilyunderstood. 

' Mr ewpmie bp Mmt 'ixpeiiment ; '-a halfblowa Madder' ' 
placed before the the^ wrinkles disappear, the expand- 
'ing it; remove it, the air ^gaiu'contects./' \ , ■ 

the same under the receiver of 'an air^puffip,' it ex- 
diminished ^ressu^ ' , 

mdgki.- : A; bottle exhausted of;' the, air is lighter 
•IBM Tull— difference, the. weight of ,a volume of.afo ‘ 

holtle-«^this jpeahs air at .the' 
ordi^^:|emperatere and pressure of the atmosphere— !0O 
, cuMc'Abh^ :%^pure air weigh ;li 1 i? ' grains,, being ‘for a 
cubic .yard Ai; 02 . ^ Balance^ the bottle ; wheh : Ml 'of ope 

‘ 't 'A'''" ' “ ^ .'u ^ y'l' ' ' 
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' eiit! c)f the scale-beam; thm take .off and .exba-ast it hj 
ammiis of the air-piinap^ ami wheu,%aHi’.shsp'eiide 4 the other 
end of the beam will preponderate 5 restore- the 'equilibrium 
by pieces of paper* &c. ' ■ , . . ’ ' 1 - 

Drinking through a ^irem. The teachm^* taking a straw and 
a basin of water* shows them, if the month or oiifice of the 
straw is not wholly immersed, or tinder water, the water will, 
not rise; wholly covered — ^^?hen they begin, to draw out .the 
air the water immediately rises, and why:?-^ — ^What takes place 
if a hole is made in it above the surface of the’ water T 
Water does not rise. — ^Wiiat if you plnnge it deeper, so that 
the, hole made in the, straw is below .the surface! — It inime- 
diately rises again.— Reasons for all. thisf whichj/if, they com- 
prehend, they will at once understand barometer, and- 
. 'coinmon.pump'd'h ^ 

Again, a piece of wet leather witha.sfring^ attached, called 
a sucker,; — press it with the foot against a.^stone — ^remove 
the air between the leather and the stone, — ^leather, say a 
square piece three inches on a side, ought to support 9x15 
pounds, only supports, say SOlbs. — reason why! The vacuum 
not complete. Then take a circular piece, three inches dia- 
meter, let them iind the area, and calculate how much it 
ought to support. This is the principle on which a dy is able 
to walk along a pane of glass, or across the ceiling. 

The common syringe. The popgun they are in the habit of 
making out of a piece of the eider tree — how, by pressing 
down the rod, the elasticity of the air forces out the pellet at 
the other end ; when they cease to press the rod of it down, 
tlib ekstiteity of the air within forces it- hack. ■ . ‘ 

A pair of commo7i bellows. Show them the construction- — 
the valve, or trap-door in the bottom board, opening only 
I inwards— the bellows fill with .air when thd,:board^ sajpa- 
''*Med— valve Ahuts down, and the air’ nut at the' noizzle 
when thby are 'pressed together— will noi- work, when turned 
upside down, why!— the current of air makes the fire burn 
^ . better-;— the' sfeasons for aE this.’ ' The' teacher should have; a 
■ pair of ;beE|qw 4 and/show what 'takes gkee at each movement, 

. of the board^, and ht thete.handteihtm' themselves. / . ; ' '• 

^ ^ke'barm^te^^" , The te^bhcr ahdwa ;them 'the instraiiffily!’ 

. Jnodel' ol a gibs cylinder , 

VtsWilbtrttctive pieee of apparbm " See ' 
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Ilow consti’uetoJ,. 'toi.-wliat it is for;— prcsstire, of tlio aii* 
supports a columa of mercury about 30 inobes — a column of 
■water about 33 feet—^ie lieight of the column being less in 
proportion as, the specific gravity of tlie fluid is greater — not 
so high if carrieil 'to the top of a mountain,* and why ? — tem- 
.perature at wMeh water boils varies with the height of the 
barometer — boils at a less heat on the top of a monntaiu than 
at the bottom. The mode of ascertaining the height of moun- 
tains by meaps of the barometer. — ^Why this method is more to 
be relied bn in tropical climates than in high latitudes, &e, 

_ The principle of the common pump might now be ex- 
plained to tliem— hpw the atmospheric pressure which- spp-' 
ports the mercury enables 'thSm to pump up water— rhavip^ a 
piodel of a pump, or even with paper and pasteboard, slioW- ' 
ing the kind of tubes and nature of the valves, this may be 
clearly explained— pointing out how the valves act at each 
, separate movement up and down of piston-rod— the limit to 
Which -water e&n be mised— ,the experiment of Torrieelli, &c. . 

- .Supposing th©' atmospheric, press, ure iibont ISibSj on the 
sejuare inch— how much on five square inches ?---hdw much 
on five inches Square f— on a square throe inches on » ' • • 

on the surface of the floor or the table?— making them }]&' 
recourse to the two-foot rule;— pressure on the animal body, 

&c., and how counteracted. A fish under water has the pres- 
sure of the air, lolb. on a square inch, besides the pressure from 
, Its -depth in the water;— a basin of water with Alive fish in it, 
when -placed under the receiver of the aifi-pump and exhausted, 
thrair-bladcler-expands, and the fish turns on its back. 

Children may msHy bamade to understand that- the atmu- 
•tohere is an aeriform- fluid surrounding the globe, acted on like' 

- dther, bodies- by the force of gravity, consisting pfirteSpally of 
t^, 0 ,air 8 or gases, varying in, weight, and pfmtly' ofa thirdji ' 
M»|et-than either of themhers,, bat if placed upon each other 
w brier of their specific gi-avitiei -the heaytest neatest the ' 
earth j' next heaviest -in the middle,' and,, tic 
iightetjpiitetopj, that they wo.uld fi.bt ramaia hi this brdhr ■' 

Of - for instance.-the three fluids, qni'Asii«-i - ' ■ 

* •»«(,{ about the'year'lW, was tJae hJ#W Ibis' 
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I waters mi wouM do ; ' but the ;li'ea’?f"Oab at the bottom 
;! vooH rise op and travel through ^.he'poresm'f "the other, and - 
I ^ the lighter one would descend, thi^ b^i»g ^ property peculiar 
'to bodies of this nature, and called thO'diilimori of ga$es. 
That, in addition to tlris, there is ' m atmosphere of vapour of 
f' water, arising from evaporation from the surface of the eartli 

f and of water, and which is in itself lighter than dry atmo- 

spheiic air ; a cubic inch of water at the common atmospheric 
pressure forming about 1700 cubic inches of vapour j there- 
fore a cubic inch of vapour of water is about i:fV <7 
weight of a cubic- inch of wate— a cubic inch of common - 
atmospheric am about 

' Idaving called their attention- id' the fact that a, substance 

lighter than wateir will,^ if plunged into it, -rise to _ the i top ^ 
that of two liuids the lighter will rest upon' the heavier'i ar- ' 
‘ ranging themselves according' to their specific gravities- — as , ^ 
water upon pnercury — ofi upon winter — cream upon milk— ; 
they will easily understand why bodies lighter than air ascend 
in it, as the smoke from their chimneys^ — tell them to watch 
I it, particularly on a still calm day — ^why it ascends to a certain 
I point, and then stands still — why it stands, still and does not : 

rise higher ; the principle on which a, balloon- ascends, a soap- ; 
bubble, &c» ‘ ‘ ‘ I 

Again, why there is a draught up the chimney ; — the air 
rare,ged, bow this takes place; — why a current of air under ® 
the door and towards the fire — and another perhaps out of 
the room at the top of the door ? 

The kind of resistance ofiered by the air to a falling body^ — 
this increases with, the density — ^that under the receiver of an 
air-pump, a . guinea and a feather would fall at the same time. 

^As a simple experiment, showing the effect of rarefaction 
ff air, the teacher might light a piece of 'paper, and while 
burniog place it iii a teacup, and invert the cup in a saucer of 
water — ^the water will immediately be driven into the cup %vith 
agurglingmdiseh ‘ ■ h-, ■ 

Again, the practice which cooks have of putting an inverted 
■ ' “ teacup in a_ fruit pie-, " as they think with a' view to prevent.th’e ■ 

^ syrup running pveri‘ as fhe' pje ' bakes, • *the'air. in the cup 
^ ' .fijrarened, diiveuThto" the pie-TOh, through; the, crust,: intdifip 
' ’ ‘ ^ ‘ hf^5^,^phere^M]i,cn taken out of. ‘thO oven.it cools, tne 
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^ raiTotincied mtk tli0':Jmce3 of. the pie, aip oannot eet iiito it 
foims the liqiife ‘ ■- ' 

- teaeheir explaiag whj the resistance of the air in niovinff 
111 oiig* IS SO' little felt — soPie oi' the congiequeiices of its being 
disturhed, and causes pf its being put in 3 iiotion-~a breeze^ 
a Jirimcaiie, &6. ; he woitlcl also speak of the forces of these at 
ciiiierent Telodties— the; force Tarying ' as, the square of the 
>xqocit y, - Th is^ short table might be the subject of a lesfon: 

' . ' ydodty of the l^erpeudieiilat ' i ‘ , 

- ^ : wiua m siiles per ' force oh me s{|uarc 

\ , . bomV' footiapomals, 

■ ■ ■ '123 Gentle wiad' ' 

2 Brisk gale. 

20 1'068 Very brisk. 

' 7*^72 High tviad. 

\ ; _ 31*488 Hurricane. 

^ It, ■will be.ea^y to calculate the force, of the wind actiiig’oM..^ '■ 
gi?en surface, doing so k ■particular casCs will 'be kstrita*; ' 
leJl theni they may fonn an idea of the velocity of wind by 
watching the 'shadows of clouds, or the clotids themselyeB, 'and 
if e\er they should travel by railroad on a Biinnj day, to ob- 
serve the shadow of the train as it passes over one held after 
another and from this they may form some idea of the speed 
at which they are travelling. ■ 

; , a mkkte qf somil: ' ' . . ■ / / 

Abell ander tlie.reeei?er of aa air-pump -rhen ' 

is not iielird. ' . ^ 

. Bodies ybicb produce tbe seasation of souad oa the ear are 
in a state of vibratiou, as in a bell— -the runuine a wet, 

,?kio of common ‘drinlcing-glass, &(s-‘ ■ ' 

; Here, having to do, with the instruction of bhltliJrcu engaged 
o®®“pations, I _ hare called. 'thejf'aftentioii in this, 
l^^flthef, subjects, to things cotping under their observhti'oii 

.^?methmghke the following : : , ' '' ' 

C.-r®, iFWwer observe a woodman ’cuttiug doVu & 'tre'e m a' 

hatehet fall, ami some tjtue .srfter . 
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from, the'. Iiatcliet to you is so siiialltliatltoahhaihefeelcoued ; ■ ' 

‘ BO that n'lieri you see the hatchet 'fall,'’ that ife the' instant tlie’' 
Mow is girai; hut somidj coBiing* at 'a yei* j slow pace (1142 
feet ill a seebrid), takes as many.sbeoptTs to get- to join’ ear as 
when Biultiplied “by 1142, ivmild giYetiie humher of feet he-_ 
tvreeii you and thchnan cnttlug down tho tree, / 

For instance, if it ito’C 2" hk distance would he 1142ftf X 2, 
if 3^^ 1142x3, so oin ' ' . ‘ ' 

Did 'you cYcr see a man hring a gun- at a distance, and, after 
seeing 'the flash, wondered why you did not hear the sound, or ' 
that you were kept considering how long it would be belore 
'the sound came? Do you know the reason-r~can you explain ’ 
it'! .Because .sound lags hehmd, and the .flash takes, lipnm 
time Incoming to. the eye, ' ■’ *' ■' 

' Sapppsihg’ you were 3^^ ' before you heard 'the saimcl- after 
'seeing tile flash, how far would you be off 5. x 1142 ; 
how far?— 6 x 1142, and so oii/ 

; When' we hear the Portsmouth gun's 'here, if you could liaxe' 
seen the flash, do you think you could Hud but the distance 
between this and Portsmouth? 

Supposing a man was standing where you could see him a' 
mile on, and you saw the' flash of his gun,^ how long would it Im 
before you heard the sound ? A niile pi feet 'diyided Uj I i’42 
would gire the number, of seconds before.I eauWlimrtbesoipHi ; 

^ 'Femher : How do you think the sound gets to your ear t: 4lie ' . 
air in the gunpowder suddenly expands and' disturbs the, air 
imniediateiy about it, or the hatchet causes 'a tibration or tre- 
mulous motion in the wood, w-hieh sets the air in .motion all 
• round about yauci this makes a sort of circular w^axey begipning , 

from a point wdiich gradually enlarges, one circle of the air of 
' the atmosphere striking against another, until it teaches tlie 
, ear, unless it meets 'with some hipderaaoe'J'u’the way; Just as 

, ' i't ’ . ^ i' < • / ‘ ' j.i • ' ...... 




‘ thebaukr The air is as iteckssary to cbntiuue the sound xxp to’ 
y0ur;-e«trus'the‘’water is to makutlm warecome'up to the bank, 

'■ .'Smiud '^obs pmeh .qxxickmt.iu' wafer— nearly .four 
’ 0[uiek' as in'^hi^d in solidrfrbm ten to'twenfy times . - ; 

'.,$0 that if yop. s||ash^ ili the’ watfer atnue end of a* 'fehe , ( 
would ^ ypV^ti|h sopher than u boy s|ahdiup>i:i|^^ , 



, •; ■ aims.-', ■' ■ 

Now, ,iix order' that you may nb'derstand how well solids 
cpsavey so'imds, the next time you see .a solid log' of deal, or 
timber not Teiy knotty and broken in the grain, at the car* 
penter s shop, set one of tiie boys to scratch at one end of it 
and the rest of you go and listen at the other. Tiy the same 
on a block of stone, mai'ble, &c. 

But perhaps this will amuse you more : when you see the 
keUe on the fire, and you cannot teh whether it boils or not. 
place one end of the poker on the lid, the other to your ear 
andrt^will tell you.^, If yon strike withA'hamiaer on-.a solid 
, .wail, at one end, and'some of you go and fe your" Ws ,agaiwt 
■ ^pother, you will_ rtiost likely hear the sound of thb-blow 
twice--the first going along the waU you mar call the' " «M1- 
wav-e_ (coming more quickly), the second, a little after, through 
the M,. coming with the air-wave we have talked of before 
Iry It j'OH can hear two reports of the same knock bv tapninsr 
with a hammer at the end of a log of wood — one along the 
wood, the other along the air. • * 

*1 heard of the wild natives of America — ^when they 

think their enemies ^e near, they , lie down on the'ground, 
and, by applying their oars to it, they can judge of the dis- 
tance, and hear sooner than through the air. 

Did you ever hear what is called an echo ^ 

Supposing you were to clap your hands violently together 

ShirSw7if“ f Bonnd^along 

^ith It; now, if this wave happens to meet with a wall or I 

rock, or any obstacle m its ^Yay, it is checked and beat back 
and so brings the sound with it a second time to your ear ■ 
and again, after posing you, if it met with the same sort of 
obstacle on the other side, it would he sent back again, and 
ear in passing' and repassing, losing a little 
emy time untd It entirely died away. 'tIus. would be caUed 

country have not so many ’ 

ppportumto of observing It as those who inhabit a crag4 

oommon temperature of the atmo-' 

III winter-in fmt-' ' 

IS thfiax#.^H0w, high does the thermofileter stand wfen 
water begmstqtee.r' 32 °.-Look at the thermSr S' 

the room, hpw ^.. 52 *’.— How many^degreS AovA . 

hp fi,ee2ingppmtfc;P(te. it increase, ini volume whbh, it be! 


• KATTOAL 

comes ice? Water from' the temperatme wf about' 3§°, ex- 
pands as it grows 'colder, and at 32°^ 'when . it becomes ice, 
expands so as to crack water-bottles, water-pipes j m piece of 
ice floats in water, pswt of it being above, the surface; if it 
were of equal weight with the same volume of water, it 
would just sink so as to have no part above.— •You sliouid 
never let water stand in leaden pipe^> or in vessels lutelj to 
be broken by its freezing in severe frosts. . Tills expansion of 
Water in -becoming ie©:, how serficeable to the farmer, in some 
' soils, in pnlferking and making themht for vegetation* ^good 

: for gardens, &e*!* ‘ ^ ^ ^ ' 

■ Quicksilver, unlike water in this respect, » oonteets ana- to 
conies^ denser in_ becoming' solid, . ‘ It h'asjieen.ascertamea by. 
leaving ‘it exposed '.to' the cold ih high; latitudes, where ith^® 
assumed a sbiid form, and observing the- temperature at winch 
it begins to thaw, that the freezing point is Jibout 40 below 

zero, of Fahrenheit* ' / 

Attention may be called to the way in which the roads are 
raised up in winter by the feeezing of the moisture within 
them— how -after' aU thaw a loaded hart or waggon sinks in, 
.causing deep ruts— how rocks and stone, .whioli have 'absorbed 
''much' moisted ' split after _ frost— parts of buildings, peel 

Can water be made into a vapour— somethmg you cannot 
see? ■% ,heat it becomes steam, thermbmet;6r\2I2 at the 
average pressure of the atmosphere ; one inch of water makes 
about u cubic, foot, - 1728 inches,, if forther;heated it exerts- a 
' greater pressure in, -trying to escape, pressing on the surmce 
of the' vessel iu i^Mch it' is. TIusds the property which makes 
it so serviceable to us in grinding o.ur corn*, moving the ma- 
chinery for spinning' and- weaving, of steam-bpats, &c. and as a 
;'mbtive,povifer oncur railroads, carryingtts fbr^dr fife 
hour. ' ‘If cpbled holow 212® it immediately falls backet shiinks 

’ , '■ « tm wafe contracts In miuclag tbe tcM^etatare to about if, mi 

below timfeugain ci^Ily shown, -'tf o 

meters, the one filled with water and the other with spirit j placing them 
in meUinfif iee, the sjfirit- one will, ^radiially fall Vo. the ireezing, point, 
■ Init the other will fall to about 40", and than .l^gnn- to nse. Act 
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and in climates like tlje West Indies npvards of 100 ineliesj 
kut tliongh the quantity of rain felling/in'-'liot cmujtries m 
greater than in the temperate ones^ -tbe' number of wet days 
is greater in the latter than in the fornier; tilery is more' 
moisture in the air in our climate in summer than in Viuler; 
bnt from the greater temperature it is held up, and is ijot so 
’ sensible to us. . , ' ■ , • 

Two' fluids in the same vessel, one lighter than the otlteii 
whidi would get to the bottom? The heavier oue.—Giv© 
insttoces. Milk and cream, water and oil, quicksilver aad 
water, water and air. ' ■' ' 

The teacher, _holdingup a glass s. .‘What is this gkss full, of:?.' 
Atmospheric, ait.-rlf, I pour in watfep, what does that- do? 
Brive out the' air, because it is the heavier fluid?— if . I iiour " 
quicksilver into a glass .of water, what would'take place ? The 
. quicksilver would drive qht the water for the same reason— 
If water upon mercury, or oil upon water ? The water or oil, 
being the lighter fluids, would rest on the top, and the same 
. thing would take place if carbonic acid or any' gas- heavier 
' than air were poured in.— Another instance : fiU'a small phial 
.with water,' leaving room for'a bubble of air,, apd then cork 
itf holding it in a liontontal position the bubble rests in t|e 
middlej. eleVate.one; end, the bubble, rises tO'':the tqpj/shov 
how' this may be used as a sphitdevei. ' 

Look at that cubical vessel’ on the table, divided into ttvo . 
equal parts by a tliyjsion in the middle.' Suppose one dir , 

< ''ttislop full' 'of .mercury, the other of w'ater, and the..partitioq 
'■ , suddenly withdraiyn, what happens?, .The ..mercury imrftS' ' 
diately covers the bottom .of both parts, .-pud the wafer risps ' 
tothe.top. , ^ .V, ’ ’’'''.'r' 

'. Take a. battle of .water from a cool 'spring or from' the ' , 
'pumpj ;'plaCe..it in the spa or in a room-Trfijr .instance, as you 
se'0 |t..^metimes in a bedroom. You will observe auj'bubbles 
form theinselvijs onV’the. surface of th#'. glass— at, -the .-bottom , 
and the Bides<-rthis is, air contained in'.the'.watBr., 'As it takesii 
the temperature .of. the room- thfete air->ubbjes ibrm ,tbcm‘- '' 

‘ .selves, exphad''®? they rise, come, suddenly, to .the .top.^ ,,'t^g 
, Water' being. nf,oqual..tninpqr%time,.tbro«^nht.. .IWiy 
^ ifejUbblc .pkpand a»':it,|^s?s,?vT!hf pressure ,uponitssjiifsMi^;MeB'..' 




, jii" ■'* , , I i / \u , ; ‘ ) I , 
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'' .' ‘How is it, tliea, if you- place water in an open saneepaa on 
ilie;,flre to lieal, at;firsf babbles tbrm-tliemselYes' at tlie 
bottom, like pieces of glass, rise'iip a Httle way, and then lost 
before coining to tlie. surface? 

llie air in that part of the water in contact with the bottom 
of the saucepan, immediately it begins to feel additional 
.warmth, foims a bubble, :rise$'iip a little way, , and 'although 
■the pressure is diminished, it ‘ becomes ■ again compressed, in 
■consequence -of coming in contact with 'cooler water as'it rises*' 
fhls it is,, I' beiieye,'which'causes what is caEed'tho hissing of 
' the kettle. " . ■ , , ■ ^ ‘ ^ 

' /-If. you were to 'boil a qxmrt of- water uhtiiit has' all/, us. you 
.call it,.' boiled -away, what has become of it.?< — All turned into 
Bteam,<— If water with salt or chalk in it?-^Tlie water’ Wouid'*' 
go into rapour, and the chalk or salt left behind, at the bottom 
of the kettie. . . ' . 

Bid you ever see- a white crust at ‘the .bottom of. -your tea«‘‘ 
'-ketlle ?' — 'tm, sir-; but we'don^t know what it is*-— Doift you ■ 
know live upon what is called a chalk soil here, and the 
.rain that falls makes its way through the chalk and comes out 
underneath it, having taken up some of the chalk in its way 
through. If our hills had been of iron ore, lead, or salt, the ' 
water would have taken up some of these substances in passing 
through them, as it always takes up some of the earth through 
which it filters — as it is a fluid in which many things are soluble ; 
thus,' we, get water with chalk in it — ^when you boil it, the 
pure water goes off in vapour, and leaves the chalk behind, 
wliich falls to the bottom of the kettle ; besides this, although 
hot water will hold up or melt more spgar or ’salt than ’Cold, 

if&t it wi!!"“not hold more' chaHc, on the'''Contrafy' 1 ess/'M 

.&#ing drives off' a particular gas ot air. (called carbonic acid' 
gat), which has a great, liking for the“ehaifc, and holds it up 
00^ that what falls to the bottom partly belongs', 
water which is' driven off, /add partly to that wMch;f%/ 
kettle. • ."These are t#o reasons 'therefore why yo-tor ‘ 
kettle h^.a^'white. mass of chalk at the bottom. ' > 

Taking off the lid of a kettle when the water is boiling, 
turning it up, ' whaldo you observe ? iDrops of water* ' These 
are formed' coming againat ,ihe lid, dooBfag it 
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tile greater the suiface exposed to the air the more rapidly the 
water goes off. Shallow pans better than deep, and why : 
Bo yon not obser?e the water lessen ray mixch in summer in 
your sheep-ponds, even when you do not take cattle to drink 
at them ? It is taken up by the air j in the same way a good 
■ brisk wind dries rapidly the hay, corn, cldthes after washing; 
and if you want anytlnng that has been washed to dry fast, 
you unfold it as much as you can in order to expose all its 
surface to the air. For the same reason you spread out the 
grass and leave the com in the field, in order that the fluid 
matter contained in them may be taken off. , , . 

Salt also js , found as a mineral in Cheshire, Poland, &c. ; 
and salt-spriugs are very often found in the coal-fnhies in 
some districts, particularly in Durham and W^ewcastle, where a 
great part of the salt used by the miners for their own domestic • 
purposes is supplied by the salt-springs in the mines. 

The following is an easy instructive experiment : Talce a small 
quantity of rock-salt and also of saltpetre, the ciystals of 
which differ very much, dissolve them togetherdn water, they 
fora’ a clear limpid fiuidv Pour this solution of the two into 
■a small dish and- let it evaporate; ciystals of pure salt and 
saltpetre will be. the result, the beautiful long crystals of salt- 
petre being totally devoid of salt. This sliows clkrly that the 
atoms oi salt have an - attraction for and Seek for thoif otvn 
atoms— the same of the saltpetre, and that if there is any 
attraction of the one .for the other, it is less than that among 
'theihselves.. . i 

, Brno.' Whehitds'onceiinderstoocl that the air of the atmo- 
sphere holds up a considerable quantity of vapour, and that the 
greater its _ temperature the greater is the quantity which it 
.holds, it vriU he easily understood that, when any portion of 
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the heat they have ahsorhech and '''cdmeciheMy eool;' — this 
cools the air in contact with and when^eoqkcl below the 
point wMcii enables it to hold up all -the yaponr which it had 
taken up duriDg tile-day^ it lets' it Ml agam — this is, called the 
dew-point. Now, some plantvS and some leaves, and earths 
give off heat faster than others— on such a more copious dew 
will be deposited. On the contrary, gravelled walks, stone, 
give off' heat less rapidly, and on them little or no dew Mls..\ ,, 
' This all know from experience, or at least may easily ascer- 
tain .it : — then to call their attention to the beautiful drops of 
dew formed on the leaves-— the service, they are to the, plants 
' — the, beautiful provisioii of the 'Ajmigh^; in; causing the dew 
to Ml more copiously on the vegetable wbrid, which wants it, 
than on the mineral — ^attraction of 'cohesion keeping, the 
globules together, Why they disappear' in the morning, 
'again becoming vapour* 

Any schoolmaster taking an interest in this subject, will see 
some very simple but curious and instructive experiments in 
GrifilthsA ^ Chemistry of the Four Seasons/ They consist in 
taking equal portions of, dry wool of .a 'given weight, and. 
placing them in the evening— one on graved another on glass 
— another on grass, but- sheltered by a sliglit covering a little 
elevated above it, , and then at sunrise taking them up and 
' weighing them ; of course the increased weight,, which will in 
air these positions vary very much, ' is the weight of water 
deposited in the shape of dew. These and a variety of pheno- 
mena connected' with this subject, -easy of , explanation— such 
as the mists— the fogs rising in damp, marshy places— follow- ^ 
ing the Course of a river, and many appearances of alike khid, 
wliich those living in the country are. in the habit of witness- 
ing, may be studied witli great interest f bixt, as it' is merely 
my' object to, throw out what I ■ conceive -to; be. useful iiiiits, -I 
will -not' pursue 'it further. ' ^ - 

The force with wliich the absorption of, .inoistee by porous 
bodies causes them to 'CXpand is much'graafer than those whio 
.have never, thought. on the subject have an idea .off , ' ■ ;/, 

^ As an instance. Of this, and of .turning' it to practical pur- 
pose,' Shy John JiersChClj, in his, * Discourse on the-. _ Study of 
Nathml 'Philosophy^’,- gives the,'Mlowing vary interesting'' uue>, 
a^;'A^process' which is h'ad. recourse to in, some parts frunce 
irk^tQ ' millstones ■ arq • made r When a 'BiaBS', of 'Atonh suffl- 





dently iai^e islooaci it'isc-atintoa cylinder severai feet high, 
and the q^estion then arises how to sabdivide this into hori- 
zontal' pieces, m as to make, as many millstones. Fur this 
purpose IiomontaI.indenfatiQns_ or grooves are cbiscUed out 
quite round the cylinder,, at distances corresponding to. the 
thickness intended to be given to tha niillstoue, into which 
■wedges of dried ^'ood are driven. These arc then w'etted or 
exinwcd to the dmi and next morniBg the different pieces 
are touad 8,cparated,fe{mi:'.eaeh other hv the' expansion of the 
■wood arising from its absorption of moisture.” ■ ' , 

...This is a 'TcryrchriQus instance. of a. simple a-atural-power 
doiag .what would' require great- trouble and 'expense to effect r 
either by chi'seliing through, or by any machinery of sawing, 
-so^netimes used for dividing; blocks of stone. The same authw 
also mentions anotherinstauce where a knowledge of the laws 
ofn.atnre, although aeting.here in.a different wavi.k called into 
action., , I In this ease '^e- heat first, ekpanding, -and then the 
application of the water nausiiig a 'sudden .contraction. In the 
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oii'e of known climensioDS^ say nine at tlie Bottom 

and six indies Ingli^ with, a graduated line on one of the sides, 
so that it may be ittirnediately seen 'to 'w’hat hdght the "water 
rises “when flowing into it, and of 'conr-se knowing the area of , 
the base, and multiplying this into the height at which the - 
water stands, will give its Toliime. \ . ' ■ , ^ 

Then they are provided with a number of cubes of wood, 
the woods of the parish, oak, elm', ash, &c^, 'four inches on a , 
side—together with other pieces of any irregular shapes, for 
’ the purpose of experiment. 

' Having fllled the larger- vessel with water up to the spout, ' 
and placed the smaller one under it, the .teacher takes a cube • 
of oak, for kstance, 'fote it om the.; water, - which, imme*' 
diately beghis to .flow' into the smaller wessel,.. and when it- has 
ceased to do so, the height at which it stands is observed, 
They then calculate the number of cubic inches of water dis- 
placed* ' • ■ ^ ; 

This they know is equal to the number of cubic inches of 
oak Under water- — (the teacher should show them the proof of 
this) — that it is equal in weight to the piece of oak — (proof) 
—then knowing that the -weight of a euHc foot, of w^ater, tem- 
perature about 62®, . is 1000 02 SS., anclwhy.it, is .necessary. to ' 
specify . . the temperature — they ; calculate, , for , ' i-nsfctoce, ' ' the 
weight of ‘n cubic inch, by dividing ,10.00hylJ"2%^ the number 
of‘ inches in a foot. 

Then •multiplying the weight of one 'inch by the numljer of 
inches^ this gives the W'eight of water displaced, und the weight 
of the wood.' ■ _ ; ' 

They then take the piece of woody. 'tie a string round it, ■ 
weigh it by a spring-balance, ,aiKl find this .'exactly agrees with • 
the- figure,® they have worked out; and,# is this weighing 
^ which' gives' such a 'character of certainty to .'what they have ‘ 
'been doing,, which , makes' them take'pleasure' in" the work*-; 
'WeigMng' before 'floating it is better. 

Again, knowing the 'measurement of''th6,piehe. of wood,* 
supposing it ‘to be one of known dinienripns, ^-subtra'cting the 
•number, Of solid, inches .under w#er'’ from; the , whole,.. gives., 
them ‘that part qf the body above the .-surface, aud which'' is; 

, doling in air; '.v,; 'iV" ■' 

f’fh® same, would done;, with pieces of./ash^ elm, ''if, &c*'' 
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Also ill wiaterj.,pieG'es';6f,, iee afford a.teaclier.who under.' 
stands the subject'^an '^ppottunity of giving a useftti lesson— 
ppinting mit how -water becomes ‘solid at a particular tenipera- 
tiire— that a! thoagh, -water freezes at this particular point, yet 
jwces of ke may have a temperature far below this— that a. 
piece of ice, temperature : 20°,- as measured by Fahrenheit, 
-tvould be of more service .for cooling butter, water, &c,, than 

one at SB® and so on, , ^ - 

fhe iteachcr might- aak .such a question - as, 'What is the 
.atmospheric pressure on the -surface , of the water-in the vessel? 
'making them calculate-it, and showing hw it varies -with the 
barometer,' 

. It is, by -repeating ihesa 'questions over and over -again, ''in a 
practical .-way, that they, tell oh the minds of children. 

Again, take a small square, or oblong, or a box of any shape - 
—a piece of wood hollowed out like a boat — a tin, such as 
tarts-andhread.arai'imually baked in : floating, these, and load-, 
mg th^m "witu weights until the water' reaches the edge— they 
■then see clcnriy thafeth.e';qhaBtity of -ss'ater’ displaced is equal 
to the .measure, in 'volume,- of the vessel and tlie material' of 
which it is made':' ap'd that a boat will just float, -when the 
weight of the cargo., apd the weight of the boat taken together, 
arc, equal to .this displaced, volume of tlie fluid in, -which it 
floats, and .that any weight beyond this -irili sink it,. ' V V " 
'■ Calculating tho; weight of , this volume of -wateiptshi'acbd, 
'and sUhfraetiag from .it'ihe weight of the' boat, gfrhs the -ex- 
treme weight which .the,- feat would carry -without sinking, ' - 

Applying this to-; boats; made of iron, or any other heavy 
imebtl.it.is evident, that .so iong, as the weight of the boat is, 
less, than a -weight of 'fluid on which it is floateng, the volntne ' 
'.of ■■which is equal -to., fhe wfete size of the boat-, .and material, 
iue}aded, it will carry- some cargo— that 'the, limit to the thick- 
nlesB of the iron, ,sd that the -whole, may float, -is that 'which 
■would- make the, ■weight .of- the boat equal to the weight' of > : 
fluid of ite- own volsime^that the tbinner,-the material' (dhe ' ■ 
regard to'- safely beingfed), as in .all cases .the less the weight i 
of the bqat, itself, of '-'k given .size, the- greater cargo it would " 
carry— that a boat whi'ch would sink in one fluid, wonM float '- 
merily,ip another tehich.was heavier, &c.; forin^tane^,hlo’ad 
i would sink ia: fredi, would float in salt watei and' b#: - ■: 
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buoyant iit meycnry , f lie ' tcacbeT' woxM- nafeally point . out - 
tljiit tlic same lioat carry a' liLeai:ieriaTgo bii ;fealt xv’ater ' 

than on tresli, T/liat would it be on ‘oil, milk/ntereoiy. i%c* ? 

The number of tilings which tiie' principles eopnoctCHl with 
floating botlies may be called upon to ilinstrato is very great. 

It may be volL also to point out that, a floating body is 
stable, wiien a line joining the centre of 'gravity of the l)ody 
and that. of displaced 'llttid is vertical. 

Having made them 'iinclerstand what is meant by the term ' 
specific gravity, and that by taldog the weight of a certain, 
voiiinie of xvater as a Btamlard, we ealenktedhe weight of 
other bodies, it will be well to have n; table pf the speciflc ’ 
gravities of snbstauees* in- common 'me,'.metah3,.w/oo&/ &e.,’ 
suspended on a card in the schooirddm ; and to show' theni 
b)? experiment how these results are, arrived at. It is, quite a 
mistake to think that boys about twelve 6r 'thirteen years of 
ago cannot be made to iBiderstand them/ and, not oaij that — 
tliey will take a great interest in them. '• • 

ii short list is added, merely for the purpose of- working an’ 
example or. two from it. Taking water as, 1 , , . 
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' A '^simple ipspectioii of this' table may be 'made/ a useful' 
desspii, .by pomtmg, out to them tlie^'€oni|arati?o 'weight of' 
'i tlio^e substniices t!iey_ are continually’ handling,;. Ihe -ctil&mnco 
amohg them being miieh greater than4h.eyiare.Ja the. habit of - 
j _ thliikhig ft-'-that -those suhs'taiieesdhe.speeilio'gravlty of 'whidi ' 
’ 'is less' than I iioat. In this ,way the comparing one, thing 
witlk another makes them think/ ^ dMilecl wmter is.- 

a .staiidard«-^thkt wiiter varies in weight y^ith the 'substance it - 
, ' holds, in solution— that its Mboilingrpaint/ varies with, theae,. 
'stibsfcauee,s^ k , ' ' ' 

, ’ , A^sumiBg tl|4 weight of a ciibihfoot of ^ dwiilM wmt^r/iihi’' ' 
.temperature ' of^- 63® , lahronhett/- to' ;be ' 4i00 , (why 

. distiEed and; why^, a. ‘fixed tempmihxei)' iefe-lhem 
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.moving , masses, of stone, , as . granite,’’ tindfet: water—fioatiflg 
beams of timiior, &c. ' 'Having given tfief volume and tke 
specific gravity of the fluid in which 'they are moving, to cal- 

culate wliat they lose in weight. ^ ■ 

Saspeiifl n ciibie foot of lead bj a ehalii from one end of a 
balance : what weight wonld balance it at the other end, or 
^ over a single, piiilej ? A weight equal to itself. How let it 
laii 111 to vessel of water: will it -take the same weight to 
batence it 'as before ? No, sir ; a weight less than itself, b? 
the weight of a cubic foot of water.— What -does a cuMc-foot 
:;pf water weigh. ! 1000 ozs.— Well, I; don’t recollect, the weight 
of a. cubic foot of lead, but what is4ts\'spe0iiib,;graylty'?'*-**iook 
at your, table, 11*352; therefore -the, w.eighfhf the lead in air- 
is‘ 11352, and detfocting 100(1 02s.,;the:^bi#thf'a'cnbic fo 
itvater, which is the weight lost byihe'kai'giTes 10352, 
'the weight necessary to balance thelead.whe'n’in watei\^ 
Suppose a cubic foot' of ^ lead resting on a pile tincler water, 
what force must be exerted to pull it -off, supposing no .re.sist- 
ance from friction mi the pile ? About ^%ths'of its own weigW*. 
From this to explain how it is that dhe sand, stone, shingle, 
are so > easily tossed 'about .on ‘ the -aeMhorc— how the 
iiiiiaan body flhats, ^ ' ■ ' .‘-jr V'' 

.* A Tosscl full of mercury^ thebWttom of, which ' 
is laine inches by- 4*50, and the height'teh'ihehea, what ts its 
weight? . ^ ^ ^ 

Suppose a cistern, twelve, feet long, five feet wide, am! four ' 
feet six inches high, 'm.ad 0 of lead, a quarter of an inch thick, 
iwhat would be , its weight ? . ■ 

■ What is the weight of a cylinder of; irom' .'thirty indies ^ in 
^ diameter and six feet .high?' ,Of a Wbck'.of granite in' the - 
' 'form of a circle, fo.ur feet, six inches diatnote and Iwehty 
indies thick? ' ' ;; ^ 

, A'Statpe of marble, is placed in a-ves^d full- of 'quicksilver, 
and' 'Caiises 'six ; oiibic foot to run .over,;’ what 'is its weight? 

, Would it sink?' 1/lfouIcl a statue of cast-irbiu sink?- 
. -Whf is the line of the angler napfe likely- to .Weak after the 
fiSii isfoiit of water than when it k inutf-: ■ - " . , , ^ " 

, '/]3o you.see/auy coimeetiou bdweeh; the. weight of a:"gi?qii 
mass of matter , mid the altitude of, the barometer? andhp^''’ 
■pight a dealer in .any, ;bidky .commodity .profit by obsemng 
. tlmt connection ? ■ -'''V:-. 

' ,/m ■' :■ :V y-n' 
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Tii 0 speeific grafity 'of -ice is to that of water as 8 to 9^ aotl 
a field of ice oixmiiomi thickiiess^ Ms 10 feet above watei^ 
how iiiauy feet below it ? ' ^ 

^ A cubic foot of a metal weighs 1 000 Ilis. when weighed in 
■ air; 'the weight of a eitMc inch of air beiiig ahowt part 
of a eiibic jneh'Of water at temperature of 03®, wPat would 
he the weight of the body in vacuo ; also if weighed in water 
— and if in air of half the deiisity^s— work oat the arithmetical 
results, • - . ^ , , , . ' ’ 

. Maldng^ them red^iea'the fluid measures into ouhk inches, 
is a.good'esarcke. ■ ‘ 

Hbwmany cubihinehcBiB apint? 34 *{i 5 ' 9 , ■ ,h' ' 

; ! ' ’ in a quart?. ^ 

. , in a gallon? te» ' 

' , Then nf cbiirae they 'easily crdculate tlie, weight of any of 
these measures fllled'with a fluid, the specifle gravity of which 
IB giten> ' ' • ; ’ ' 

^ in aeiifom bodies' common atmospheric air is 'taken as a- 
Btandarddnsteadmf water, the weight of which' is about one. 
Cight-linndredth part of %e former: therefore/ as a cubic 
foot of w^ater weighs '1000 ozs., the weight of a foot, of' air 
will be 01-1*25 02 . ; ten feet wiii be I 2 *d ozs., 100 feet' 
125 02 $., i%c, ; then having the specific gravities of other" 
^scotis substances,; some of vfhich are 'heavier,' some lighter, 

^ ■ the atmosphere, they anay be made to calculate the ' 

weights of gh^en yolnmes; . . ' , ' 

• .The piii^dple-, of dhe, thermometer $hoiild be expiaihed— how 
it IS made— how'.grad'Eated--aBd’ how the freezing anti boiling' 
points are detemined— w'hy the tube is of a.narrow.’hore^ &e. 

Xn the Boys school }iere there is a .barometer and ahther** 
moixieter, which they are in the habit, of obsepviug b'^'egjster- 
irt^' thmheight when .they gb in, and noticing the course of' ‘ 
m-nm'imm increased temperature this ,is' registered -three 
t 3 W^'a'day,.and a thermometer kept in the; open 'air-* the . 
hcight.bf the baronacter— the. taking a weekly and’ a monthly ; 
aTOtge'Tprma an exercise of their arithmet^^^^^ : ’’b, ■ 
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t!ie toiiiperatore of a distriet* m fidfaiice- 

tlie period ’of liai'Test— !iow tlie Iieiglitof methfmoEieter i\mj 
be affected by parti ctilar aspects*«^whet}ier' tbelmeof eooEt^ 
slopes towards tlie north or semth, or Is a lave! plain, &c. 

TJie subject, of hent^ is one of great interest, -and one o'a wiiicli 
tlie teacher may bring to bear a variety of experimehts not at- 
tenaed with niiieh expense, and having, this additional -recoifti* 

^ niendation, that they have an intimate irelation with many of 
the comforte and conwiiiences of life. ' ^ ■' ; , ’ 

Heat is present everywhere and in every kind of matter: we 
cannot measure its ^qnaiitity, but wo- can measm-e the quantity 
in one body relatively to that, of ■another. ^ 

^ Til. general dfect ofjieat upon '/matter is. to- expand it, that, - 
1.^ ail increase of heat in the same body produces an iiiereEse 
of Volume ill somejiroportioii to the increased .iempeniture., 
rlife increase. of volume for a given increase of temperature 
varies in dyfcrent kinds of matter ; air and gases expand most, 
muds next, and, tlieii solids. , ■ - 

^ Instances of each have been mentioned— as a full kettle swell- 
Hig and flowing' over just before it boils— around piece of iron 
httiiig exactly into a ring when cp,ld5 w-hen ’.heated is too large* 
f hen,' again, heated bodms impart heat, to- everything around - 
them until all have acquired the, same temperature | a^,. the 
• heater of , ci hox-iron, for' ironing linen, . when put. into the fire ^ 
heeotnos i*ed*hot like the cinder— when taken 'out it' is put into 
the hoxq' commiiniealxvs heat to it, and so to ^ the linen; and,. 

, when used for a certain time, becomes of the same tempemture 
with the things Eimiud - , y. . . ' , 

^V'e call things which' we, touch hot or cold, according as they • 
'Ere hotter ox* colder than -the Imman hody,'butiE.tlii®tbesense 
'Cif touch deceives ns; wdieu we. tonch:a hody'hdtter’tt^ 

^ hand, m reeeive'heat from it-wdten we touch one..colder thrni tho " 
' hand, it, receives heat from us; butexpemneedcHsus that.^^ 

- .things, in awoom, wlicii measured hjy a .''thermometer, have au 
equal temperature, yet they do not feeleqnsilly^sb to theJiandw,. 
y The different degrees in which bodies, comlbcrheatha^^^ 
a^certainexi, hy'qxperimeilt ; air and gases, w'-Jacn .confined, '.are.' 

, very bad conckctorsi; ,metal.s;. Varying in. degree among each. 

i The whune on Ifeat ,ln hSrd'aelrtii ^ Cyclopisdia? wlH tefouiKlakry''’, 

' wjemibaok for tija siclioolma^tei', «]( 3 £l as-ariiiitroductiqn.to pXECticsi'#^sce 
. ict'fitph , 
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oilier ate. good oiies-^epetally tlie more ctease tlie body^ the 
betlk' conductor it 4s* ' 

'■ ForotivS bodies are "bad conductors, as are any bodies 'wiiicli. 
coataiii air coBilned' in cells, such, as tbe feathers of birds -—the 
fur of animals— the baric of trees, ilill these how-beaiitiM a 
provision for the preservation of animal and YOgetabie life 1 
Tlien^ again, straw, reeds, &c* are bad ones ; so that a thick 
covering of thatch is a mnch better covering for a cottage^.. go 
far as warmth in winter and coolness in summer are contemed^’ 
than, either tile _ or 'slate* ^ ■ 

, Ele, being rather a thick and a porous 'substance compared 
with slate, is better than the latter ; and every one who is in 
the habit of visiting the cottages of the poor Will have observed 
that the bedrooms of those covered with plate are in the sum* 
mer extremely hot, and in winter equally cold. 

. Slate, again, would he better than iron. ' . ’ ’ 

' The teacher w,cnId*,do well to observe the variety of far and 
hair in animals, varying, with the elimatbs- they inhabit; in 
wmm climates the hairy coat of animals being short and thin, 
in the colder ones becoming thick and woolly. The birds of 
colder regions, that, live in the air, have a much greater quan- 
tity of jdumage than those of the warmer ones; water-fowl, 
such as ducks, geesC, &c.,, have the interstices between their 
feathers dlled up with, down, -more particularly on the breast*' 
In the cold weather in winter, the birds may often,, be seen 
shaking and ruffling uptheir feathers in order to, increaseth'e 
quantity of aij;umong them, which, being ~ a bad copduotor,, 
helps to keep them warm. , , • 

Earth is’ a bad condo ctbr, and the »sharpest frosts ih coase- 
C|Ueiice scarcely ever 'get more than a f^w inches deep,- into the ’ 
ground. The temperature of the earth, a verylMe belowtho' 
tefaee^^is the aame in every climate* f * 

In ebyering up 'a potato-pit ^ for' tbe whiter, ,the lighter .the 
.soil, ^hd the; -more of lacoveringmf -straw or leaves between ft 
■ and f be,' potatoes,*- theVbetter they will be preserved* If hen it ' 
is Baid'fhci ffqst gets tb the potatoes, .tKethiiig really meant*, 
that,, the, yemperaturd of, the ,air becoming lower than freeing , 

f omt^'fhe, 'surface-covering' of the -pb'tato^pit- first gives bt't 
^ eat to*theifflr'i4hexi,that'nearbst the surface'- to- the parfiefe. 
adjolmpg, untpi last qf;.ail,,4he potatoes give but ,hent to what 
upon the water 'of the potatoes geta ' 
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cmki below free;?iiig and becooies sdli4-.;'lind tlie potato 
spoiled ;--“'lieHce tlia iiecessitf of tliem-witli baci eon- 

dnctors— not to make the soil over tliem a sblid^ blit as liglit 
as possible# . 

On tlie same priudpk% .a co¥erittg df snow is a great pro^* 
tectioii^ in Tery vsevere frosts^ to tfie more - delicate plants ; 
altbOTigli tbe temperatnre may be tery far below tbe .freezing- 
poiiki and, in some climates where the cold is gi’eat, the thep* 
i'iiometer^ is even down to zeroj yet thi temperatnre of tile 
groniicb under a covering of snow^ would be very little below 
freezing# Thns wuief in pipes below tbe surface, and in , 
springs is Bover frozen,, ■ In -thh .winter/ ^toi\pr^?eiit ’water" 
frceaiag hi jiipes wbicli arc above’ grbundi" th^y are' wrapped • 
round with straw, or scune bad eoiidiictihg substance, i%c, lee- 

• houses with cloiiMe walls— rooms with double' windows are 
ail instances of the mne kind. The application of a kettle- 
lioMer, having wood or ivory handles to teapots made of inetab 
i%o#, belong to the same principle. 

The folknvffig, byway of a lesson on’one of the metals, iron,, 
with the e#vperiraents which follow, will 'convey some idea to 
the teacher of tlie'mode of proceeding here, and may serve as 
^ a .model Ibr the way in wdiich hevimuiddreat 'thepther m.etals*. , 
r , irbii— fc|«nd 'iin the 'earth as a Bii’Beral—iiow, obtained from , 
theM)re?---is, a laetal a solid?— can it beprade fluid'? ^ Yes, 

, sir, by' great hea't. Hav'e you ever seen it -.fluid ?— At the little 

• foundry _ at The blacksmitlds ^hop, — How. does it- become solid 
again! ■ 'By cooling.— What elket lias heat upon. metals?*^' 'It . 
ckpaBilB’tfiem, makes them longer— it would make .an h'Dii ring ' 
larger.— Haveyoii cver'Seeii this property of e^mniinghj‘hmt 
innicd tO' a useful purpose? Yes, sir; ■thoykhige blacksmith 

’ hoopiiig Vkdieels ;• he uiakes the hoop ^a’lltllebbo stoall, heat's it 
red^ hots which makes -it. larger, and if list.Itkhhe, wheel — ^hc 
then pote walfer upon it ; itimmcdiutelybdiitmetsand makes 
the joints of the wheel close up and crack, misd so it fits tight—'.' 

The dllfeWfice ’between (lie hehi of aumm^r.ind’ white? xvill caase ; : 
«uc]i ‘a varhitlon in the length of the onhaaiy'^ec;oii(fe'_pennnl«m as 'to-’ 
aheet its time of vibration ; ami in thW^ bniMIngof'tron l»hci|es, aliow^ance , 
‘y_ to.W. n‘if4e kr,w*hat-i^ hailed.. the ;j)iav,', 0 C the lTon,/betW€;W ' 

^.siihimer^aiid winter' heat, o? the’ whole would .eumo- down, -and I'Veiiwbv ^ 
Holye.of the Urge tubuUrytnktaks' okiron,' lately a-eeied or’hf pVewk 
niUiiynnce ,has l]een'm?idii?"/dv the, se^epahslbn of; the m tbe ’ . 

mtiiif aM''simely sMhs.' ‘ ‘ ' . • ■ ■ ^ j ' ’s /k'. I 

' ' ’ - ' '' ' , ' / ■ -.III ■' ■... 
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riyetxiig boltfej^ 'experiment of iron bars bringing the 

opposite sides of a bnilding to an uprigM position from leaning 
out wards. ' ’ ' > ' ■ 

Tlie teacher will point out the Yarloiis uses to which iron 
can be applied— how useful from its extending under the ham- 
mer— welding ^(w^hicii most other metals do not), and other 
properties. What is welding f Heating two pieces of imn to 
a ?ery great lieaf (called a white heat), then placing them to- 
gether on the anril, "aiid- beating them wdtii a hammer, they 
tmite as one' piehe fhiiter ' and gold will not do tM$. Platina 

; Cast-iron —melted and run into a mould for shape, for grates, 
saucepans, boilers, teakettles, part of tixe plough, rollers^ 
door-latches, gatedatches. 

Did you ever in winter, in frosty w^eather, find out that it was 
colder to the hand totoucli iron than wood? Yes, sir.-rWhy ? 
Do not know, sir.— Teacher (making the children touch' sub- 
stances of, different conducting powers, a piece of marble, stone, 
wood^ Wool, fiax, cotton, ,&c,, pointing out to them that all 
hare the same temperature as the room, which is below that of 
the hand, and ought, so far as this is concerned, to afiect it 
equally) ; Because iron is a better conductor of heat than wood' 
or any of the others j being very cold in frosty weather, and 
much colder than your hand, it carries away the heat much 
more rapidly than wood, and it has very little to give back in 
return ; this rapid loss of heat -causes a very unpleasant sensa- ' 
tion if you hold, the iron long enough, it will get the same 
degree of warmth as the hand, and the’ unpleasant effect will 
cease 5 the stream off heat 'from the iron to-the .handr and the' 
hand' to the iron, will exactly balance each other;' that is* the 
Ywp substances, your hand the, one, aiid the iron the other, will 
fhen impart equal heat' to eaeh'ptherff ' ' ’ V 

; 'They may also be told do touch’' the different substances, 
marble, %ood,/stc>ne^-irOB, &c., with their 'lips, which, as, 'they, 
are much more, sensible to cold^' will.' point out to them more 
■S'trildhpy how, much, ffhe sense of touch' deceives them., ■ ■ / 

f atu told, i’ll ic'stiug the anchors in tise Dockyard at PorfeMOittb, that 
tlje kirg&t auctois 'bare a'stmifi on ttjem.'cffpensaps l&O toris;, being 
nr, length about as- thick as- the body of 'a jtaftii, that Imuie* ' 

diatelythe olf they wilt colkpse as mnich Inch* and 

that ,thi» shrinking is wsihle the t‘y.p of a lookeWoii. , ■ , ■ ' - ; ; . ‘ 
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The teacher^ takmg .a' ^olislied cylmtMca! 
picec of iroiij, yvitli a piece of white paper held tightly over 
holds it ill the flame of a caaclle^ aad observes it does not cliar*^ 
tlic saQ.ie OB a piece of wood^ and exposing it in the same way^ 
it iriiiiiediately turns black; the iron being so good a con- - 
ductor does not allow the heat to rest with 'the paper^ hut 
immediately takes it away^ &c. ; the wood not conducting it 
so rapidly causes the paper to burn. 

Oii this principle water may be made 'to boil in a paper 
kettle^ or in an egg-sheli— when boiled, away, both substances 
would immediately bum* . ■ ' ‘ ' 

, . Mxj)ermeHL Metallic rods of eqtial lengths ^ atid substance, 
one of each, smeared with beeswax, and immersed' in. a heated 
fiiiidj the heat travels along each rod, from particle to particle,* 
and the one on which the wax melts first is the best conductor, 
the one on which it nest melts the second best, and so on — ^ 
the order in which the was melts being the order in 'which 
the rods conduct the heat. 

, Glass — solid, can be softened by heat, so as to be diwn 
out into a fme thread — allows light to pass through it ; in 
wlmt way does man turn this property to his. use? ■ Windows, 
lanterns, spectacles,, telescopes, &c..y4oes not allow the, heat 
of the fire to pass through it-^tlie heat of'' the. sun does*—', 
•What other substances allow light to pass 'through them?! 
; Water, horn, air, &c* . * ■ , 

Why will a glass sometimes break by pouring hot water in it? 
•dnsmer Solids convey heat from particle to particle, aud 
some solids-' do this, more slowly thaii others ; glass conveys, it 
very slowly, and the hotw'ater in- contact .with the 'inner surface 
causes the Inside surface of the glass to expand, but the outer 
one,, not being so hot, will not follow it, : and so snaps, being 
very brittle* ' Thin, glass will .not break so readily as thick, ’ 
the. distance between ike two surfaces being^ smalleiv, the heat 


- ' 'foltowipg' expcrmient, which is easHy tried, 'shows the way.ia^ 
which a iluid, m water, is heated by a tiaaia placed under it : take a glass 
tube, open at oue end, ami about an inch or so fn. diameter ; pour water 
‘.Into it,, so that' there may he , a column ' of several inches in length>-.ahd. 
pkce., it over A spirit* lamp. ' As the fiame heats dhe water, !drop 'sand- tdtb ' 
it,' and a rlouMe current will be ofasemd, one downwards almag the. aides 
' pf the vessOl, |lje, other upwariit through ihe, centre of tlio fluid i .apply 
|he heat to the surface, cm, the 'Sides .of the vessel, anU-the ,cwFOhts will 
be teveteh ' Tiie'teasdn of '«dl! this to be pointed oiifi , ■ ' ' ■ ' . ' s' 
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gets tliTOBgli sooiieiv ; and the imer and, outer surface ^are al- 
most instautaiieousiy raised to ,tlie sasia tejiiperat!ire»-dieBce 
clieihists use thip retorts. 

0» the subject of, Metals iitsed for the various purposes of 
social life, the class of teachejrs for whom those pages are 
inteiided utay give a^great deal of useful iiistnictioii,' 

%ey might ciiw attention to the dilferent ores, sliowing 
specimens .of them, and ^mentioiBiig the kinds of earths and 
other substocps' with w-hich they are generally mixed— where 
.fb.uiid, ia our own 'had .other countries— the per'ceiitage of 
metal found in an in one eas'e making it’ what is ca!h4, a. 
rich" one, in, another so. small as scarcely to' make it worth 
‘vorldng— anything peculiar, in the, way in which metallic 
veins run, not , being . stratified, S:c.— depth of mines — the 
number of workmen employed in the mining of any particular 
ore, the method anduiecessity of transportingitfrom.thoplaee 
where it is founddbr.tiiie- purpose of smelting, either from the' 
people not ikiibwin;^ how,; or^ for want of coal, great &» 
•qoiweBience of thk.m a commercial point of view, from, having 
to transport so large a proportion of the ore which is useless'^ 

_ (there ^ m,ay be other substances mixed with it whlcli are 
' useful). 

Again, yiie mode'pf- separating the snetal from tlie different 
’ores— in some cases breaking it into small pieces and roasting 
it— thus driving' off volatile .substances, which become vapour, 
at a, comparatively iowtemperature—why breaking it before 
thi^ Jp*occ^ss— snieitixtg— tliat when a mass 'of any particular 
,orfi is heated to ..the point, at wdnch the metal fuses, it sinks ' 
down in this fluid state to the bottom ,of the furnace to ' 

;; ^'^Wben a 'moss of matter Is to .be 'removed, a certain fo tree ‘niu4 be 
■e.*Tpended ; and upon the pTGpet'ecoriomv oi‘ this force the price of inim- 
, will 4e|)eikU A cosatry m'ust;> however, have micbcci a high deirree 
hefc^e.lt, wiiHinyc ap|irpach<*d the linjit of this econonjj. 
is conveyed in junks to the coast of' Chlnw, htitfroui 
previ0us%';se|>arated,''lhre4 of Uie welgl/t ilms 

cuftledly hot cotton. . This -perhaps ailght he jestUled In java by.thcv want 
of hisichSithry .|o the-seed, pi* by tie. relative' cost of the operation ; 

in tbu .dppBbiei5, Pat the cottorv itself, as 'packed', by the Clijpese, 
pcGii|des'^rarki^,'hajief ,the hn.lkhf an eqpai’ (pmntity shippcci fey Eiirppeans' 
tor titeirpwb .Thai tbe freight' Of a given '-qaaiUily ofbpttoh 

epps the Chinese', n^tly twelve times tluy price lo wliich,. by d 'prhper 
Wpnlion to meehnhle^.toftlods^it ^ mduceciy— B 4 IBAQB ' 
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point out how eeitaiii otker sulistanees' sometmics wmi, , 
called iliixes^' to assist in the fasink of minerals i— that when ; 
a srillicient quantity lias accuniiiiated. iii a Httid state^ aucl sunk ' 
clown from the earthy anil other matter in the ore, the faniaoe , 
is tapped, and it rims oif into nioolds— called pigs, sows, &c., \ 
by the workmen, ' : , ' 

Swansea, in "Wales, a place where a good deal of ore is' 
carried for this purpose — from Ireland, and also foreign ores' ' 
are 'taken there. ' ■ ^ 

One mode of separating siiyer from the other substances in 
the ore is by pouring, in quicksilver, “ which nnitcijs with the 
silver, and is afterwards pressed onk • , ■; 

. The metals theaiseives, pointing out’ thos^ which- are called 
precious metals, those wMch, are most iisefnl— the -particiilar 
I'.'; properties which make them so nseM, such 'as being fhsible, . 
'i/; ' ductile, malleabie, and the different degrees in which they arc 
so ;; their melting-point, and the -temperature at which they do 
melt, showing a very wide range (by calling 'their attention- to ’ ^ , ; 
these extremes, the instruction becomes more striking, and is 
more attended to) — their specific gravities, which may be 
pointed out from, a tjpble, making them handle the substances-r-- III': 
platina and gold, how heavier than any of. the others — twice, 

, three times, heavier than some— the property^ of welding ||| 
bnlj belonging to iron and pktiha— how mnch this increases ||| 
the usefulness of the former. ■ ■ |i| 

^ It is easy to see the rougher and more every-day purposes' |||| 
of life for which the metals 'are used, but it will be also useM,^ '|f| 
more particularly in the schools in our iai^e towns, to call :;|| 
their . attention to tlie uses 'in the- artsr why one metal' ||| 
' ’■ oxidking rapidly in the atmosphere or -in water, ancl another ■ 

: hot, would, in certain cases, make the, latter preferable, as in 
the copper sheathing pf ships, &c.' : 

' ‘Again, a union 'of .metals is ^ called An alloy— when one'is - , ■ 
■'quicksilver^ auamalgam.; — an iiistahcqpf the '-former, 'broiwe, V; 
; consisting of copper, with a' small propoxiioh of tin, and some- ' ; 
-times' other, ipetals, and used for casting Statues, cannon, bolls, 

of..the...latfer,.:-an.nm'algam.Jof Aiur with which, fool4ug-.vL'. 

- -glasses are covered on the back; kurfecei, mercury very reaclily 
“ ' combines gold, "Silver,- lead,\ tin, ••bismuth,. and zihe,:;hut’: 

.more diffictil%'' with’*’ copper, -’arsem and antimouy,;;ahd ' 

' ' Searcy -at all with pMinh ana iron* ' Mercury, from, the‘ cir^ 
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CTiHstanco of its dissoM’ng completely many of tiio less vak- 
aWe metals, is very often .adulterated. , 

Some metals KaTC .so little of affinitv for each oilier that 
they have never yet heen hnowo to form an allov, aud even 
many whose, fusing-point is nearly the same wilf not unite ; 
the density of an alloy is sometimes greater than the mean 
density of the two metals of which it is'nmdc up, wliich shows 
that a decrease of rolunie. has taken place, as bromse others 
again are lighter, showkg- an' increase of bulk. ^ . 

' ' Alloys whieh epimst of metals that- fuse at different tem- 
peratures .‘Will o.ftep, be' decomposed by heating them to -a 
temperatBre at ■•which o.he of' them melts ; this is practiscdih 
extracting silver from copper. , The copper containing silver 
in it is melted with three and _a half times its weight of lead, 
and this alloy of three metals is exposed to a sufficient heat— 
the lead carries off the' silver in its fusion, and leaves the cop- 
per in a spongy lump— th.e silver is afterwards got from the 
lead by another operation. ' ' ■ . , 

Alloys containing, a volatile metal may be decomposed at a 
strong heat, driving dff the metal which is. .volatile, ,a.s water is 
driven .off at a less temperature from any salt it may contain. 

The specific gravity of an alloy is a means of fining out the 
proportion of two metals in a given substance. 

The substaneea used for soldering are instances of alloys} 
they are mked_ metals for the purpose of uniting metallic ' 
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fills orsifoS of iron wliow 

leiigtli (teiripcrotirre is- 846' 'mote, will^ at tlie heat of 
boUiiig water, expand one ineli, and become '847 s tiiij, length 
462 ihiolies, woiikl become 4 03d^ “ h 

In coiiscH|iiencc of this ex}mnf?iont of irdn.Bj heat, it is neces- 
sary to make ailowaneo for it in. bitiidlng bridges, otherwise 
the difference between, winter and summer Heat might cause' 
an expansion which w^ould bring down the bridge* ' ‘ 

Agaiti^ on the absorption and racliation'of heat by differerrl, 
substances a few iisefii! iessons may be given; and the simple 
and^-weil-lcnown experiments of hesHeyw^hteh, are easily triech 
may be made' very mstructive, ’ h . , 

’• From these it iS'Sliown that smooth ;Ehfehecl surfaces'' of 
metal reflect jieab and -absorb comparatively little 5 
' seraicliing or in any way roughening the' surface of 'a metaljic 
body increases its power of absorption, 'and blackening it with 
anything in it still niore.f ■ 

&permsni, yTake, for iiistaiice^ three circular pieces of 
metal,, as tin, nine iiiclies in diameter, and raised on a stand 
of a inches high— one smooth, anoth'er ■ scratched' and 
roughened, the, third blackened — ^tho' back; of each being 
. smeared with tallow, ^pr.'some subsianee.'. which melts Af’, a low 
temperature; then placing a red-hot; ball ■ of ■ iroir at equal, 
dktaiic-es from any two of thorn, it' will. bedWnd, that the 
tallow on the blackened one will very soon niejt, that on the 
3:oiigliened surface next, wdiile the smooth 'surface would re^ 
main.nekriy, at the temperature ' of the room; of course this 
eip'erimeiit' might be tried’ with different 'substances, aud 
' metals '.'Scratched and biackeaed in different degrees,-’; ^ ' 

,dmiJwr qf IjesUe’’ s eaiperimmts .,, . Tak.e a cubical vessel, made 
of tin, one _ surface bkckeiic4 a second .seratclied, the third 
,inore^roughe|ihd> and- the '.last sm‘poth:;''ffildt with ; boiling, 

. water, and 'phtce his. differential thermbmato hear if and’ 

^ thniing each ^ side in siiecessioni'towards.Jfmt'will -be/fouiid^^^^ 

' that the epmutity ,:of ' 'heat .radhitcd, 'of ikwn off from the ^ 
dii'Ferent surfaees; %'ifl be in the-ordeb mentioned above.; P'rpf 
’ fessor !teslie covered 'the' •surface 6t the. with thin plateife ' 

, brlayew of different substances of diffemat; colour^, and noted , 

; (B). \ 2 ; ’t .f ht of _Apprate, in Appotelix; '' f ; 
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the immher of degrees’ which the thermometer rose; and thus 
ascertained the radiating power of each particular cofering. 

' Lamp-Mack* . * 100® I Clean lead ' . 10® 

Writing-paper .... '98 Iron, polished . * 10 

Ttirnislied lead . , . ' 4d Tinplate • « « 1:^ 

He then, instead of blackening or otherwise meddling with 
the faces of the tin %’'esseh made it perfectly smooth^ and 
covered the bulb of the thermometer witli the dilferent sub- 
’ stances^ and' found by;'tha way in which it was aflected that 
they absorbed heat much in the same way as they had before 
, radiated it w’hen on the tin vessel. . ‘ ' 

His- experiment of -heat reflected from parabolic refl’ectors is 
a very enrions one, and they are weE worth the expense of 
purchasing, in order to try the experiment, from the instriic- ' 
tion it gives. A pair of' these reflectors is a useful apparatus 
in; a school. - • ■ 

As an instance of roughened bodies absorbing heat and then 
radiating it again, -and of polished surfaces reflecting it— take 
the case of a' blackened rough fender and polished fire4r(j||i— ^ 
the latter are generally nearer the fire than the fender, 
them and they will be 'form'd much the coolest; the 'fbfidlT?/* 
having absorbed the heat, the irons reflected it. 

The diiferent degrees in which bodies absorb heat depends 
also on colour. 

„ , Dr. Franklin observed that when he laid'pieces of differently 
coloured, cloth upon snow, it melted more rapidly under the 
dark colours than the light.- 'And black and red inks; for ex- / 
ample, when exposed to the sun, become heated in different 
degrees from their absorbing the light which falls upon' them, 
^^and consequently the heat in dillerent ' degrees ; -vfMie.’pure ■ 

• 'water seems, to 'transihit;' all. the rays .equally,, ahd as pot' ' 
,, sensibly, heated, by the passing light of the sun. 

'.;;:.Thd iteacher should -also mote, the' 'diffcTOice between 
radiation of heat from the sun and that from any other bodies 
.-^tlaatfrom the sun-passiiig through air and glass, water* 4%c.; ' , 

; tBeuiWrnot, or if.:sbf ima verj’' sligM ' ^ 

-- ; file! foEovfing experiment, attended' with no 4%ens4 afihfds . 

■' * 4Uha|igh;heayjs;;ekte'hfmm every |)o^^ in tiie , surface hf aiiht’' 
body ia alf .directions, it ^ is nofc emitted in all directions with the same 
ilhehsity. The, ihtensi|y'bf the- heating fay Is m the ‘sihh bf the angle 
will eh It makes ’with and theielote haye ' thb greatest 

|ieating power which are-emitted at" an angle of 0.0'^# , ' ; y . ' . , - ’ ’ > ' 
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' a good practioal liiat^ — two old tea-pots^JI seTOi'oae of wMte' 
metals the other of black earthenware. ' ■ ■ 

Fill them with boiling -vmters, or with, hot water from the 
same kett]e-*-after standing a giren time^ place a ’thermometer' 
ill them, and it will he found that it w'ill stand much higher 
in the metal one than in the other ; showing that for tlio pur- 
poses, of making tea the metal one is the better^ not radiating 
the heat ^ so rapidlj; but if placed before 'the'. fire the black 
one wall absorb heat better than the other. A Hack earthen ' 

. /teapot" loses heat by radiation in the, proportion of 100. ; while/ 
, one of siker or other polished nietal loses 'only' as 12. ' ’ 

/ , llahs, hot, water running in a Maekeneii: or' rough piie^ 
will give put its heat more rapidly than 'ip- a polished smooth 
’ . ' " , , ' 

' Asolid^^when changed into a fluid /state, ' absorbs heat— 
some solids soften in meltingj as wax, tallow, batter, and then , 
become fluid ; others, as ice, change at once. . ‘ ’ \ / 

111 changing from a fluid to a state of ’Vapour, heat also -is 
absorbed; on the 'contrary, bodies in passing from vapour to 
fl'oid,, and from fluid to solid, give opt hea't. ' 

Water ill freezing gives out h eat,; while fn the .melting, of 
, snow and Ico heat Is absorbed; hence 'the/'eMliag'.epId' felt in 
‘a thaw,, after 'there been a great ’'fell" of -snow; 'also .the ; 

gradual melting, in consequence of the latent Imat in changing 
from snow into water* , ' f . , ■ ' ' /’ ' , 

,, Fluids’ become vapour also at dijOferent''feihperatnres, their 
boiling-point depending' upon the pressure ;of me atmosphere, 

' which varies with the altitude above the ieyel of ^ the sea, as 
Weil as from other causes; they may. also :be heated beycincl'’ 
their boiling-point in the atmosphere,.by 'hiabjeeting tlient to 
artiflcial prektire. ' 

' ' •The following qiiestions' will suggest .a few/important things, 
on which the teacher wbo' wishes to nhijerstand ■' thk subject ‘ 
may inform Hniselfr , | ' ' ; 

"Wliy, as water in .boiling becomes vapotpr, 'and 'as it were ; 
boils' away, does 'its temperature notiiee above, 212° t Wlieo ' 
all convteifed intobteam'at 'whai wonld take place' if' 
immediately condensed ? , What, has bebbmc .of all tiie,hea;t 
liequired to convert tlio vatef into yaponb^/'biicl -how^ ^ohlctii 
show itself ■ when the stem_ fe condensed tf. . . /.’'/ : / ' ' 

■ 'If the' steam 'were heated above 2t2° . ho# h its' expansive 

'• ' I''" ■" " ' ./ ^ V' 
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forc^,' increased!' : 4 imply^as tiie tempemtarei, dr is aMgte'.' 

■■ ‘ ' ' ' ' ' ^ ' - ' 

, ‘Wliy,"wleE a’-mms'of ice is dissolYOcl from tlie heat of a 
■room, orm a Tessehoa thetlre? does the temperatarc.of the 
mter aot risej so. long as any i'de remains nridissolYed— (test 
this by placing, a thermometer in mcitihg ice)., and why does 
it rise as m^n as.it is all melted ? . ' . . , ’ 

'Water being kept' perfectly still, may be cooled many do- ’ 


;' shaken^depehdsnpdn this, whether the 'i^^uantityten 
^ '■ diit pn freezing is, siifficieht to raise the temperatwe of the rest ' .i 
'' , ' higher than, S 2 ^; If, -for instance, ‘the mass is cooled u> It"-' 

: \ . below the'freezing*:p;oint, then’ only is immediately frozen. : 

, ’ ;; • , -and in becoming solidlt has gken bat sufficient heat to rafee ' v. 

, ^ 'thb.temparatoeipf the rest np to 'the, pbint’of freeing*;, .' ' ; 

'i,*rhc;pirciimslance of water, when , cooled ,belw of 
■' . te, •'’Fal'iiehheit, expanding, when farthar;^e^^^ 

^ . 'I ' ; ahobii be' noticM'r— this is; shown frbih ice being light^lhan 

ihobnrs&g bf water-pipes when frozen., ' '., 1 ' 

' ;,: ^ , How _ beautifwi the design' of FroTldence in- this arfat fc ;,. 

' ment, that when' the surface water is near the freezliig-|);^P*’V < 

‘j ^ ^ ' being lighter than' that which is nnderneath, it cannotfsjnl:;^; ; 

' . ' If it, had followed the general, law, rivers would beghi;to- fre^'ie . 

" , from the bottom, . and -become a solid mass of ice — fiBh'and all 
the other inhabitants of the winter would be destroyed : ' ice also ;; 
^ bad'condttctor.’f / ■ . ' ' ^ ' . ’) 

^ _ Why 'Can the’hhman body bear to be brought in. contact with i 
' • ’ ^air at la much higher ‘temperature than with a with a y'| 

': "" ' ' " fltncl than^ with a solid, -such 'as hot iron;? ’ ' 

t , A fluid boils, -when its temperature is 'raised to such a point ‘ ' 

^ ' that the.. elasticity of its vapour is sufficient to: overcome the : 

[ / '/v V. ’ Pte,^#te'ivbicli is acting upon it 2 whether from the cohesive- ' - 
• ’ ne?s of the substance itself,, the pre^fstire of ’the ■atteOfe:phere," 

Or En|^. other artificiffi^pressure.’’” ’ , ^ : ' ' / • 

Tins .explains the ^ principle of a vessel' called Papin’s. ; 
Digesteir, made to extract all the nutritive matter from bones*’’ • . 

^ It k a Cylindrical vesseh capable of resisting .great ■ 

cf te^aWa,.,sutetaii 0 es‘:pmdo:bW;bV'tee.' - 

! . ..©iGCtfiC fluid ta' Iw >] ± i L ... 




: ' ' . KATOEAL * raaOSOFHT*;' ‘ ■ , '■ lOS'^ 

elosed % stopcock, ^Meii 'will resist a-'^rmtire, of maoj 
atmosplierel Of come, in this, %ater.i3iaj’'hh, heated far 
above the ordiiiar j boiling-poitit,- apd _ from it^ .-gmtter heat, 
most animal siibstanees are made to dissolye. / ' ' ' , 

. ' ^Tbe boiling-point is not changed by bothies m'ecbanicaliy 
iiiixetl in' a fluid — as sand in water; but- ft fs'.bj all those 'che- 
mically miitecl witli It. Ail soluble salts retard the boiling- 
point of water, and substances such as Btarch, mechankaliy 
^ mked with it, retard its cooling/^' \ ^ ’ ' ' ■ . " 

' The processes in the arts and manufactures 'earned' on by- ' ■ 

. dtstillatioB and evaporation should be noticed# ’ The continual ' 

. ^ ; CTOporation going on at all temperatures frpmcv'ery part of the 
surface of the g1obe---^ia»d and water,, animal aiid'yegetable-^ 
IhcteasiBg the transparency M the atmosphere, som.efiino®*‘^%o3d . ' 
most charged with vapour it‘ is most transparent-^^at ^ others 
forming clouds, clcscending in rain to’ supply oim rivers and 
springs, and to sustain tlic whole animal and vegetable %?orM. . 

. , Formation of vapour absorbs heat, and therefore- produces 

cold-— instance a wet towel applied to the temples in ease of 
headache— “"Sometim.es wriipped round a bottle containing any 
thing which req^tiires to be cooled— dampbg the mats la a . 
doorway— a danip bed a. very dangcTOUs thing, for .w-atk of 
exercise 'to generate heat in the bodj,,'So”as td oountcmc^t; the' 

. ^ cold in’ drying, &c. ’That 'evapbratioli-produced cold had been 
' knbwm in' wmrm, climates from an early' paiod, but this had 
; escaped notice in' the more temperate nines, until after -the in-- , . 

' ' ventxdii of tlieihermometer, ■when it was scdiiperceiyedthat on 
' the bulb being wetted, the mercury immediatelyfell in the stem# ' 

^ ' ,The following may be .taken 'as a way pf' applying this 
knowleclge to the teaching of children: ^ ’ , ;■ 

. Sugar from the sugar eaue. The, juices are pressed olit by 
^ puking fh^ mne between heavy rollers -jjtMs c.psttains, besides ■ 

, /sugar, a great deal of y^ater — the 'water is driven pff by. bod- 
-/ hig—whl go -away slowly by evappratip'n#,; '// ' - ' ' 

A 'curaent of 'air. 'over anything that is." wbt’tatoHhd moist 
' '.ture up in 'vapour, as it passes dw the’ surface. this changing - 
; the wet iipou anything into vapoUp.is called evaporatiou,’; and ‘ 

TIse tesiacr' will see some- interesting tables Of Abe fteev.lag and ' 

* ‘ jjplnts of Hcpiins, "k4^r od 'tbe toeiliag-potnt^ 'of such m , lab .udedds, ' 

' at' ibe end of* i^&mhptp pn Heat in Laulaei''^a '* ipyeloi>8edla f . k / ■' 

/oh'wbir ■ 
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prod’iiees eo!3 dip ;^om. filler in water^ wlieii ' tli6re is so > 
’ little mnd tliat jon do not' Icnow from wbat riiiartcr it eoiii^s, 
and yon will ind the^iiger colder on one side tlm tlie otlier^ 
tHs is the side on' wlxieli ' the ■wind blows^ and it is colder fee- 
caicae there is a greater eTaporatioa on that side of -the finger 
than on the other. The sailor knows this, and when he is 
heeaimed at sea, and does not know from what qnarter the 
wind. blows, he wets Ms finger in liis^moutb, and holds it up 
to the aw, the cold side is the wind side* 

■'After a shower ofri^nii jonr clothes, and .whilst they are 
drying on yonr i}aclr/do yon not feel’ mnclr c, older than yon 
did' 'before?— this -m the .eold arising from-thp wet on your 
clothes becoming taponf — and for this reason you 'should not' _ 
sit in your wet clothes after you get home. ' / ' 

1^hy does your ink ’get' thick by standing in the ink'stand ? 
This, after what you^ha-^o. heard, you can answer yoursekes. 

In cold' weather you-^^'aometimea obserfo a, '^quantity of 
water collected at the Tbottbm of the panes of glassih,axoom— 
you' recohect warm, air holds up - more yapour than cold— the 
warm air in the rooui -coming in contact with the glass, whicdi 
Jb/;o1c 1 from 'being in., contact with the cold air of the atmo**. 
sphere. Is Immediate^ made cooler ; this causes the vapour 
In it to condense on the surface of the glass— become water— 
it then runs down, and 'collects in large drops on the^wood^* 
With the aid of a sectional model of the steam-engiiie, and 
knowing something’ ;of the elastic power of vapour— that its 
force of elasticity inc^e^ea in a much higher' ratio than that 
of its temperature-^tMiwhea reduced ' below a certain teni- 
peratufe it is immediately .condensed— the teacher would be 
'ab!e^„to e.vp!am,' many :'0f' the more , important parts _ of the 
machine, showing hoiv;; steam may be adapted to, the purposes 
‘ bf.., man ash moving- power/ ' ^ ■ 

■"’'Be whtild^ explain how -the 'steam' enters alternately below 
. and'>above/tlie pisloa rod, and’is cariiad: off— by its elasticity' 
" giving ;aiinpand'’dQwn motion to thojatgo bearm which sets 
'-the ’machinery in motion— pointing 'put flie, parallel motion at 
'the end of, tile hpam,. causing the ptaion rod always 'to move 
_ iE'tlie'samew'efficarplane— the'up. and'dowti' mptiopi of the , 

’ ^ tfbat ,becomef;cf'4if{''>Potat'oiit‘bow It is perhaps first ahsbrhec! hy 

' fie 'wcod"-rls clattg#.kgai» tjito’TOpOar—agaia 'mixes '%|th. the ahw>*. 
in riilU’*^fertplzes,thefiekl% 
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beam causing; tiro fleaib points,, oiie at itS',:Mgbesti tlientlier 
at the lowest point of its motioii-^liow the'c.OBtfirahce of a 
fly-wheel/ by its looBieBturn when oBce^sefe-iii motion^, earries 
the maeliiBery over' the dead points, &Ck ■ , ’ . , " ' i . , 

Then again the importance of having a great.qimntitiy of 
lire surface in the boiler, in order to generate, steatn rapidly -y- ^ ^ 
the saving of fael by this—the diiiemif 'kinds of. boilers' in 
ordcii^ to effect it*— the nature of safety-valvea.— -that^a safety- 
.vajve'is, in fact, ^ ^he boiler made' to give way 

when 'the elastic force of the vapour, from increased terapefa’* 
tiire, -becomes so great as to endanger biirating-^'the vahe 
:opeiis (or ought td do), at a pressure much, below thafi which' 
i^otild burst the material of which the bolleiria nikler-gmiges - 
for measuring tile pressure oti'cvery sc|imreiheli pf .'surface a't 
which the engine is ivorking—nattife of an atoospheric safety- 
valve opening inwards, and wdij wanted, ^c*'? that if the 
steam inside the boiler is suddenly, eonclensed, the boiler 
would have a 'tendency to collapse, and an 'atmospheric valve 
would guard against this. 

Again, when the water in the boiler is -very low, the fire- 

K ' --"Tface of the boiler above, the w-ater 'would .become heated in 
rery high degree ; ‘danger from this,- in 'ah engine nptsta- 
nary,' as 'ih a stearh-boat, of the water, froui'tho; rolling' 
motion of the boat, being thrown over, the heated sihface,,and 
dl ‘converted into steam, and an esplosioh talcing p1ace-*n0t , 
perhaps immediately, 'but after the boated -surface was cooled 
, down toh ceitain temperatiire* • 

' The boikT' of the' locomotive steam-eng,ine' 'of a tubular 
' Mild, in order, to expose as .much surface;* as ^mssibie to the 
fire; and in, this enghie, as there can be-hb fly-wheel to get 
over the dead points, there are in each machine two engines at 
wprk, "the. dead points of which are at right' angles to each 
other; so 'that, they never occur together,.^ . ■ ; y 
Pm .following Irbrn- Hemhers "Discourse bn. the Study of 
' Hatiiral Hrilbsophy/ wdU give the reader 'home Idea of these 
hidden' pbtes of nature when 'called inta'aelion, and show, 

, him hov.hiuch they" are perhapS'>eyon4' anything he may' 
\h&fe hem m thediabit, of imagining then^ ;■ : ; 

.f it ‘is well knp'wE tp modern cngiBcerrthal there is T,irtne 
4n a. bushel of coatf, ■ properly consumed,, to mi^e ! shvfety. 
miilMpp of pounds weight- a foot high*; This k ■'acidly;' the 

. ; ' '■ ^;v'. " ' , ' V .. - 12' § ’ 
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' ' average effect of ^'eiiliiie at tMs momeBt 'worldiig in Gom^ 
’%ifall. Let ns- paiise’ a moment and consider wliat. •this is 
cqumlelit to in matters of practice. 

= • '''"The ascent 'of Slont Blaue from the valtey of Clianiouni 
is considered} and iritli justice} as the most toilsome feat that 
•' a- strong mail can execute in two days. The ' combustion of 
two pounds of coals would place him on the summit. 

' ' , , Th^ Mehai' Bridge consists of a mass of irori} • not less 

than four, million's of ^pouhds in w^eight/ suspended at a me-* 

• ' • dium height' of about' 120 feet above the sea; The consump- 
, tioii of Seven bushels' -of coals would suihdefo' raise it to the 
, place where it hangs/^ ' ’ ' ■ 

; ' 'It perhaps, be difficult to understand the following 
description of what may be called the mechanifel effects of a 
jet of steam without having recourse to diagrams; but they 
■ai'C curious, and. as the same thing may in some pleasure be 
tried by a current of air, Mown or sent rapidly through a hollow 
'■ " tube, t!iis';may' 'suggest ••simple .tilings of an interesting lilnd. 

. A Jet of' steam issuing ‘outwards, in any direction,’ 'but sup- 
. pose vertically from an orihee, will ascend into clie air, ' with 
greater or less force, ' according to its temperature and elas- 
ticity, and will by its momentum displace the air wiiich it 
meets with in its upward course. The jet wdll be rendered 
visible by the steam being condensed, find the effect of this 
jet upon, the fiame of any- burning ■substance--or apy light 
substances brought .near to the axis of it— by its attracting 
■ ' ffiem (a ettrrent of air>ettihg in on all sides towwis the axis 

of the Jet), is striking and worthy of attention.^ 

• Take a piece of tow,.-; dipped in spirits of wine and. placed 
’ ,>pt the end of a rod, set it on hrcj, aiid approach the fiame 
' near , the .axis' of -'the' steam jet; when held a little above the 
' ’ orifice ■ front which ' the ; steam- proceeds, , the • flame, will be at- 
: ’ , trheted ih.a slan,tmg;dirccfion, and the angle which 'the flame 

hiales with the axis of the yet iiibreas.e^ as the distance from 
yThfi' orifice inef eases, up to a certain, point,' when it 'becomes a . 
;• ''''right finglC ; ’ eievated above this,, if again assumes. the position • 
I '■ ■• '; it had'below this point, , until it m' elevated beyond tliafnflu-^ 
tence of the.jet,)wiit&'it,df course assumes avortifal position, 
This, is' bet, feri shown ■ by _ taking a’eircukr piece of iron, 
w ith :a' handle attached, -^atid -wrapped round with tow : moisten 
iTf'with spirits; of '’Vtine and MbdleTfe then pkee tlieuircie of 
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flame across tlie axis' of j^et^upio a',oertaiB point abo¥e , 
the oi'ilice the iame will assume a coaieat app'earanee, here it ' 
will set itstdf at right angles to the 'jet, and appear .a flat disc 
of ‘ flame— above this point the. flame will again’ become a 
conical surface, until being farther elevated, it gets beyond the, 
iiifliteiice of the jet, and assumes an undisturbed |>ositioEi*' 

light bodies when placed in the jet, or 'heavy bodies within 
certain limits, when placed in it, will be supported, or a ^ flat 
surface,; of any kind held in the hand at' a certain distance 
from tbe orifice will be forced upwards; but brought dose tp 
i;fc, or in contact with ’the surface in which is. the orifice of the 
Jet, it will be held down with oonsidembie force. 

It, is' from these properties, of ,a jet- -of steam, that it has. 
been proposed .to ventilate coal and o.fehex*'. mines, by’ creating 
a ‘ strong current ;,of air up .one shaft, to be supplied by a _ 
down current from another, which could be regulated at 
pleasure,' and in such a wmy as to produce even a gentle breeze 
or a perfect hurricane in the mine. 

The same principle may be shown by taking a hollow tube 
of glass, or of tin, having two arms at right angles to each 
oilier for the convenience of blompg through, otherwise# a 
'.straight tube would do as well, and one endTemimfrpS"^^-^* 
^perforated pasteboard, or tin disc, pf a few' inches diam.eter, • 
tliroiigli the centre of which the tubular opening runs, then 
blowing violently through it, and 'placing another piece, of 
pasteboard, or tin, over the opening from, which the air pro- 
ceeds, it will be found to adhere, and fo-b'e violently attracted 
—if the apparatus be turned downwards, so that the current 
instead of ascending is blown towards the 'ground, the undef 
'srhf ace will be lifted up. , , - ^ ' ’ . ' 

. If -watax*. is poured' into a bent glass Txtbe#. .open at both 
-ende# and a current of air is blown; violently across,- one end, 
the water ill It 'will be found to rise* ' 

. ^ , dn ike MAjeci of light there are many simple &mgS easy of 
expknaticm, connected with experiments'’ of so simple a kind, 
that the teacher.may with advantage turn ‘them to account in 
h|n teaehmg. \ ' , - 

^ ’That some baaIo% suclfas the sun— the stars — iiame- pi _ ail 
‘ kinds— bodies heated to a .red' heat, /are ;self"lumiimul^, .posr 
'B#siag in thexnselvcsfbe power ofthtowing off light p there 
'again, not being themsdtoa' the,, saiirce' of light, -that 
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■wHieli they reeeiTe.from'self-JamiiiOHs bodies. Ilie flame of 
a-candle is seen by the light which proceeds directly from it ; 

' the .things in the room are seen by the liglit thrown upon 
them from the candle, and reflected back to the eye. 

' Light is sent off from luminous bodies in ereiy direetion 
and proceeds in straight lines.* - * ' ’ 

Imtmte. Arayof light admitted or finding its way through 

■ a small hole into a dark room— if there is dust or smoke in ‘ 
the room its progress will he distinctly obseiwed proceeding 

' in, a straight .line-r-if it- is.- recewed on -a, dark surface, at the ' 
, .opposite .side of the, room in which it enters, most of the light 
is absorbed, and the room scarcely lighted at all- by ib—if on 
a white surface, such as a sheet of paper, much, more light is 
reflected on the objects.' arqund.' - - ■ . , 

Also beams of light- from the' sun, passing through the 
opening in a eloud, darting in straight hues to the ground—* 

■ the outline of a shadow, being always that of the object - seen 

from the luminous point, show's thb same. ’ j, . 

Hold a #at object between the candle and the wall, thb image 
is of the exact form of . the .outline of the object - the image 
of a globe— of a fl.at circle of the same diameter, held pa'ralftl ■ 
' to the w'all, and to . the -'flame of the candle— of a cylinder 
with its end tow'ards the centre of light, is the same, ‘and these 
different bodies would not be distinguished from each other ^ 
bj their slia^Jows^ . . - . ' 

, Jlieshaaw of Bimrmreh when. held 

aitlc|r,.&c.v.‘ flowf what would "it ' be when the circle 

• ^kBe jerpejitolar to 'the swkce oii/whicli 'the ^ 

•; ^ Why does the light piissliig throogb a window ligtit tlm whole room, ’ ' 

ami not aiyear if mere coiamn of the base oT which k equal to ihe 
' S window^ add why apj light on , Well ^side of ’thlis ' 

, mhtm i Or, rather why rs it pot a set- of separate eoiumus, many in : 
Bmhher as j the panes of and haring eirciilur^ t>r siiaare bases, 
aeeotding as ,thq pahfs .mayba^oireles, F<|it'ares,41amoitfJ.M, &t% with dark 
the thiekness, pi the bars of the window' between each column 
oi hgbt 5 ^ so that a person walking from one side of the room to another 
would, « through -dfera-ate sections of light mi itirknm^ike sm\ 
hteo, IVoiu the bottom to the tbib'CauHeCbythe crow bars: eadb 

fcpjumn hf llghb supposing the 0oor to be 'horhdnial, ami the wMm d - ^ 

right angles .to it, wholdhe tticiined to the plane pf the rootoy at aij angle ' 
equal to the augle; of' ipctdeoqe m the glass.- . ’ " ’ ' 
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^sl'iadW is cast? The clarlcBess-^of E.Bhadow-.will aot be in 
proportioa to tlie real, darkness^ proportion to'tlie 

quantity of light on 'the surrounding objects; ‘try the shadow 
of a hand on the -walh' as made- by 'ohe candle^ and then place 
another so that the shadows from the two candles coincide ; 
It will be seen that this appears much darker than the former 
one, and why? Vary the position of the candles so that part 
of one shadow rests on the other — ^the .Oompamtire darkness 
Will be yery , risible. , ■ • - , 

; When the body from which light comes is less than that 
.wdiich' causes the shadow, the shadow will be greater, than the 
body— the' shadow of a hand on the wall (luminous body, 
flame of a;caiidle)> of a smali paper figure of- a- man, may be' 
made, of aby sijse. greater than itsfeif, by yarying the distance of 
the candle and object from the WalL; • - • " ■ ’ ‘ ' 

When 'the body from which light comes is greater than the 
body causing the shadow, the latter will always be less than 
the object; — this is the case with the shadows of all the 
planets and of the earth, because less than the sun — ;tlie 
nearer to tlie body causing the shadow, the greater the sha- 
dowed surface. , ■ , . . 

When light falls upon, any body whateyer, part of it is •■re- 
flected, part of it absorbed,- and; either- lost in it, or proceeds 
through it ; wheii oh a brightly polished 'surface, most of it is 
reflected, and the remainder lost, — when on glass or water, very 
little is reflected, and the greater part transmitted tlu'ough it.^ 

.A.glTen quantity of light or heat, such’ as that from: a 
candle or from the sun, will be less', intense the greater the 
space it is spread over — the intensity of both dimmishes.as 
the square of the distance' increases ; a person standing' near 
a fire (the heat given out remaining constant), ii he remore 
to twice the distance, will' only receive the wamthy at 
three times puly‘'-|'j at four times ; the'' samCf of light. 

. * ** Jt®’ of Uglfi wliicli 'is reflected a substance of any bijul, 

depends. not only on the natiixe of the. substance, biit also on the obliquity, 
of Its incidence ; ahcl U sometimes happens that a surface which reflects a 
smaller portion of direct light* than another, jeliects a greater portion whan 
the light falls very -obliquely on its surface* ^ lt'';ha's, been’ found that the 
surface watex'rallectedpnly ona' flrty-flfth: part of the light fliUing phr-' 
pandioularly upon ft— that' of glass 6ne,for|leth, ahei that of quicksilver 
more than * two thirds i, butwlieh fhe oMlqmty, was as -great as possible, 
thb''Wathr reflected nearly 'thtqe fourths, ofihe'* Incident' light, mKl’tha glas^. 
about two , thirds only -YbuM'S' : 
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Jight'^' falling on^ p^l'Mlied nietafe^ or. any poHsIied snrfaeCs is 
refiected at an angle made lietwc^eii the rejected mj^ and a per*' 
pen'diciilar to fcbe refldctiiig snrfiice^ mixieli. is eqinii to tbi"? angle 
.wliieli tbe incident -ray makes ■^ilii tlie same pei'pcndictilar. 

Wlien a raj of jigbt falls perpendictilaiiVs it is seat back in 
the same Ike. 

The image of an object^ pljaced before a plane mirror^ ap- 
pears to be at an^eqiial distance from tlie glass with the ol}ject> 
but 011^ the opposite sidemf it, Place a boy, or hold an object 
ikspch a‘pdsitibn that the rays faU'oblic|iieiy op the mirror; 
/ft person in o^der' to see^h? ^n$t stand in a direction making 
the -same angle, vith.-the other side. ’ . \ ■ ! ; ’ ' 

Hace two _ Jootkg'^gksses parallel to- each oilier^ and a 
' iigliteci ean.die betm^een theiHj and observe an infinite ! linkbe? 
oi images,, each ni. succession dimmer than 'the one before i% 
and why. Esplain also the distances from 'each other and 
fipm tile glass, , . . ’ , ' 

Light passes throngh som,e' substances^ as glass, water, ice* * 
rocvc'rystalj^&c., but, on entering, is bent at the surface ; and in 
going opt, if it passes throngh, is again bent at 'the other surface* ■ 

A ray of light' entering from air into Water' is heiit dowfi'- 
wa]ds'--*iii passing from water into air, it is bent from the per- 
pendicular to the surface of the water; so tiiat a body in the 
water, as a fish, or the bottom of the river appears elevated, and 
the hsh higher, ,or the water less deep than it really is — people 
BOt'knowhng this, mistake the 4 ^pth, of water ; if looking per** 
pendicnlarly downwards The object appears in’ its true place, 

- . Put a sldllmg dnt.0 ah' empty basin, place” it on a 

feble, and recedp nntii the eye entirely loses sight of the sliih 
-ling, or m of;anj.,particilar' point dn the bottom,of the , 
b#sm,.jieep the head, in. that' position, .and let 'some one pour' 
,’^akr into the basin, -and the sMlhiig^wili ‘gradpdily appear"**— 
parts of theJiottom -surface! of tho/basm will conie in sight 
W%ikMmfore^were,noe^visi^^^^^ ' If spirits of wine Were'iwd' 
the ■filling will appear -mdre raised, and 
■It ml stifi more-;, butin none of these, cases will it be thrown 
aside toihe'rlght or-'tothe Mb' of -its true place, however 'the 
eye be^si-feated. 




^ _ N«TOAlu'‘P:isi40$O|»E%':-'.v - ' JU 

i^lie my.lmviag aticse eiitarecl'OEe.rf tlim'lmiispareBt-sitV 
staiices> passes on iii,a coroiiiga 

tlie otii'er sicic, its direction is parallel to that vliicli it first 
entered. ,TI;ie ciiirereiit-'refFactire -powers 'oE'tmi%arept liquids 
Fitrjj blit, so Constant is it in the saine^^siAs.ta'iice, tlmt^tlie 
parity of oils can be tested as a matter of. oQ'nnneree by their 
refractiye powerSj, and tliat tMs' mode orexamination is _ had. 
recourse to, in order to test whether an oil -has been, adiii-' 
terated or hot. . • . . , ■' 

•, A ray of light from the mn, wlien it enters the -atmosphere, 
which increases in; density the nearer;- the, earth, mores in a 
ciirfe which is connate towards the- earth,' ‘'11118’ -caiises the snri 
to appear, to ns in the horizon before he is-'aetnaliy afedye 

Light proceeding from the’snn, as-wellas-heatrihe rmWe of 
tie atmosphere' they’ have to pass through before they reach,' ns, 
tile less mtense they will be'-*-nnich of both being lost in .the 
passage^ The stratum of air, also, in the liorkon is so inneb 
more dense than that iu the Tertical, that' the hnmk light h 
diminished 1300 times in passing thi'onghit, which eimbies us 
to look at him when setting witiiout heiag dazzled. The loss 
of light aild of heat 'by the absorbing .poWer/of the atmosplmre . 
incri^ases'witli the’ obliquity of incidence^,; '.There ispio known 
snhstance, which is perfectly pervious, to ligltt: all f mis.parant 
substances, absorb in 'different degre'es the light falling upon 
them. ■ The clearest etystal, the purest air or water, stop .some 
of the rays of light on its passage througlifhem,- and of course 
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'Tar^iig, oljjects.at'ite same distance at-one time appear- liiiore 
, , distinct and larger than at aiaotlier. 

■ ' Tlie experiment, of. letting liglit from the sun fail ob a trian- 
gular prism' of g}ass,^^iil inteest*~^seeiug the separation into 
the different- prismatic colours— let them observe the order in 
which they follow— the image being white, excepting when 
the rays proceed/rom- the, prism at a particular angle; cover 
first one side, of with paper, and then another, which shows 

, to .thbm.-oU' which side -it enters' and which it goes out atrr- 
; ‘ ; otherwise they ‘will-hot understand* This separation, of colours 
, . ; by refraction is perhaps the most striking thing which ,caii he 
brought before them , belonging to this class of experiments. 

‘ Tell them, when, they see a rainbow to observe theurcler of 
' the colours— the order in the secondary bow% ' Calling their 
^ . attention to things of this kind ■ even in this simple way is of 
, ' great service* ■ - ' 

,r Many of them have seen a heated coal,- or the red-hot end 
,of a stick whirled rapidly • round, or moved .quickly in 'a 
straight line;— sho,w them that the fiery end cannot- be in 
evety point of the circle; or of the line at the same time; and 
that it must he moved with such rapidity, that the impression 
of it on the eye vr^le at any particular point must rest until 
it comes there again ; the stick in one ease appearing a circle 
m the other a line of fire. ® ’ 

The impression of light lasts on the retina about one sixth, 
ot ,a second, therefore it must whirl round six times in a second 
or Come from any one point in the line to the same again in 
this effe t^^^ second, as the least velocity which Vvouid produce 

. Of the same kind a mrteor, called a falling star, which is a 
‘ motion— the motion of a rocket, &c. 

: , y a very inrtructive experiment: Take a cir- 

,cular disc of white pasteboard, or perhaps better,: paste white 
paper on a cttcular piece of boar4 and hating divided the 
pf°P®r,prt'poi‘tion8, and painted on 
them.tfhe prismatic colours— when, rhade to revolve rapidlTit 
„ will , appear, white~if whirled in a dark .room, and with 
he same, mpidity which before produced' white, when Mehted 
sparfe.aE the colours, are as distinctly' visible as 
,!,,|ithe wjheelw^re ;at;,rert:j. in this case' the whtel'las moved 










> ■ HATUElIi PHILOSOFHir* ' l|f 

tlirongh no visible angle, ■wMle the' light- lasted, and may be 
° rests if lighted by a flash from gnn- 

hghfLVn-^ei-*^ here the duration of 

he made into such 

frims that the light falling on them, after passing through, 
may be brought to a point at particular distaMes. 

liie eye IS of this nature, and it collects the light which 
falls upon It from objects around, and brings them to a noiut 
on wliat IS caUed the retina— when they are exactly hro^usht 
0 a point there tbe sight is good ; — ‘when, the .surface of the 
eye is too round, the image is not in its proper place, and as 
people get older, in the generality .of eases,- the eye becomes 
too flat ;-fo assist them in both cases, lenses (when used in 
this way called spectacles) are had Recourse to, ' and by the 
assistance ot these, the image isformed at the proper point — 
when the eye is too flat, the image is behind the retina, when 
too round, between the retina and the eye ; but in neither 
ease can people see welL . 

Sliort-siglpted people haye the eye too convex, long-sighted 
too flat; 'tins latter defect conies wdth age, or incimses as 
p<pple^get older, which is the reasoii''w-hy they cannot' read 
Without spectacles. '■ ' 

^ Tiiis^does not increase the quantity of light, as lio-ht is lost 
m passing through the spectacles. . 

ihe eiiort wbicli every one ^vdiose sight is beginning to fail 
feels luniself making ill order to read, or see anytlim| which 

geuemlly been supposad, since the time of Newfon, that 
hen tile ot hght are separated as completely as -possible bv means 
oi rmraction they exhibit seven varieties of coionr, related to each other 
V the extent that they occupy in -ratios' nearly analoivous to 
tK>?>L oj iJu, ascending scale of the minor modem miisici ’ The ob-serv**- 
Tf'’ and the wlalo® whottyfmaginary.' ' Dr- 

ollastoii has ilelermiiied the division of ae.coioarsd ima.ae o.- siierimm ' 
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300 forthe whole length:;, the red being .neatly une.sixfb, tto Sreen mid 
vioteteach about one ionrth, aiid the blue- more - than -one -tl'iM of' the 
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is ittdjstmet, is tio. liiiHg tlie iais of ^ tlie eye iiitb' such a foOTj 
that the image .hiay^bhfomed in its proper place. 

TIicii a taacliar woMd ask them if they had ncYer ohserYCcl 
the efect of " goiiig out from a lighted room on a dark night, 
how ^ little they could see^ at first, and the sort of muscular 
action’ going on in the eye, so as to adjust it to collect more 
light;— the contrary, going from dark to groat light, as in 
opening the shutters of a bedroom window on a bright morn- 
ing, causing a sort of involuntary effort of the eye to contract, 
and ’exclude part, of the light — refiection of light from snow 
; causing pain ,. - ^ ■ 

„ ' ; Owls,'&., aicl-ahimais which see well ^at night having the 
power of dilating the pupil of the eye, so as 'to take ip m'ore 
light. ' . . , . ' ' ' 

To have a perfect sight, the lens of the eye must be ‘so 
shaped that the image is formed exactly on the retina/'^' 


/ ^ ^ ,ASTRONOMt. , 

' ' There are a few’&cts' connected with Astronomy, ■and, 'wlien 
properly explained,, not very difficult to comprehend,, wliidh 
ought to form a' part of the instnietion given in our schools. 

The apparent motion of the lieaveniy bodie>s — that this is 
caused in part .'by a real motion of the spectator, which ’he 
himself 'is not aware' of—that the" movements we ‘'sea of the 
;suri,^aiid among the 'Stars, are ,not all real ones, but owing to 
our point of view changing every moment. 

Sir'jofin Herscliehiii his Dlscoiirseon fhe Stodvof Natural 3?hlloso|i|iv, 
mentions, amouk others not less striking, the folio wing instance of theory 
find pure niatheioaticai analysis leafling to results such as no ordinar}' 
; pmcii'cai reasoning wo.uld' be able to get at, being contraryi as it were, to 
one’s every-day ' 

All eminent living geometer had proved by calculations founded on 
strict'opticnl principles, that in the centre n/ih’ shadow of a small circular 
plate oi metalj c^cposed hi a dark room to a beuu} of light emanatifig from 
U ac'rj/ snmii bnlVmt poim, there ought to be no dtn'kness— in ' fact, no 
■ sMd&Wi Xhtit but on the caninoy, a degree oi* Illumination pre- 
, ciseiy jtshnghias.if 'tie' nietal- plate were awsiy. Strange uikI >evtni Im- 
, possible thi^ mnclus^hh may see®, it has been put to the trial aiu! found 
' perieetly eorpctf’;. , , - ' 

‘ , OasM' Itk^- this, justly ,4l(Js, ''are, flic teiumpli of thoorios.’,'~ 


!'Ji, • 
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That all these bodies appcaAg: 'to h'a.'.ka Hue coiieaTo 
sphere^ In vliici to. see them on and, at 'nearlj 

ecpiai _€listaiices from iis^ are _ not' ■ideally so— that some are 
niitlions and aiillioiis of miles farther from m than others — 
some are lixetf and do, not change their position with respect 
to each other, and called fixed stars — others, again, are moving 
in eircitlar orbits round the siin, in the, same maiiiier as, the 
earth does, of which a certain rnimber are Icnown— their clis- 
tanees iVom the siia— the time of reyolving' in. their orbi.ts’ 
acciij’ateij ^calculated ; that is, the time from 'one of these 
bodies 'leaving any one point in its orbit until it comes" to the 
same poixit again -r-these are called ..planets^ — some -of them, 
again, having satellites < or moons, revolving .i^aiuid theni, ia 
the same way 'as' the lipoa round onr 'earth, • 

‘ Again, tliat some of them are self-himmons hotiics, like tlie 
sun, as the fixed stars--~others, like onr moon, are not in 
themselves iiiminoiis, but appear to he so by rejecting 'the 
light thrown upon them by the sun— this explains the vatioos 
phases of the moon, new moon, full moon — otherwise, 'if she 
W’ere a lumhions body, she would always appear the same, 
These nii.d sipiOar things which they may -be ■ taught are no 
doubt 'quite opposed to their _ preconceived notions', so far as 
they >iiay have notions at all, .or,'have;eter-;tlioitgiit on the 
subject; hut I can 'say, from my. own ■.experience, tliatwhoh 
explained in a simple way they excite’ very lively interest, 
and are not only highly instructive as to 'the, facts, tliemselvos, 
hut maj^ hdniade a means of imparting to. the .youthful mind 
strong feelings of a religious character. . ' ■ ' 

I saw the g'lorlor-is s'an arise ' - 

in ffiorrsi rig’s early gra}*, - 

i K'lw hiiii iigiit the,e«^>>tern sklesg-' - , - 

And melt the shades 

' ,, Who made'the smr to shlpe-so' bright, ' ’ . _ 

'Priie heavens to udoi'-n t • ^ 

, If ho trnifd the darkness into Bgkt,-. 

_• And gave us hack the morn ?■' , - - ■. 

' ■ ' ■ ’'fwas God who made the sen so hpgat, . 

, ' The litwens to^adorn;. ^ k' ,v , , 

- _ ' ; , God wlKrmadehm'darfmessdighb'^ 

■f ■ . Aild'gave us back the inopP?', ' 

‘ Sung in flic school by the cMldrcm . . ' ' ' ' 
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' Haying become acquainted witli tlie different lines on tlie 
surface of a terrestrial globe/^ tliey^slioiild 'be made to 'nnde'r- 
‘ stand tlie two motions of tbe earth, one in its orbit causing 
tile variation of the seasons, the other of rotation, causing 
"day and night, and that this motion on its axis from west to 
east causes'^ an apparent motion of the sun and stars from east 
to west 

Turning the globe from west to east (having first elevated 
the pole to the latitude of the place), it is easily understood 
that a point on the surface near the pole describes a very 
small circle, and that every point which is more distant de- 
scribes a larger one, till we reach the equator, any point on 
; which describes a great circle, and that from the equator to 
the south pole these circles go on decreasing. 

Hence the teacher would call attention to the tendency 
which a body would have to fiy off from the surface of the 
earth, cau.sed by this rotation — that the more rapid the mo- 
tion, the greater this tendency— -that the motion being greatest 
at the equator and decreasing towards the poles, this "tendency 
to fly off, would be greater there than at any other point ; 
and would in ail cases diminish the weight of bodies, and that 
this was found by experience to he the case ; a body at the 
equator loses from this of its weight. 

This tendency to fly off is always at right angles to a per- 
pendicular to the axis of rotation, and m the equator is at 
right angles to the direction of gravity.f 

Why is a bird in its flight not left behind by this rotation of 
the earth on its axis? or, why does not the lark soaring in the 
sky fmd the fleld moved, from under her when she descends? 

. ^ He might then instance the dirt or wet flying from a cart- 
er carriage-wheel in. rapid motion over dirty roads— the water 

^ TMs earth of ours is a huge mass, self-polsetl, supported uuon 
tiothmg, hung upon nothing--enveloped by the air which we breathe, and 
surrounded fey tbe space of the heavens. 

How many thoughts does the mind embrace in this idea !'’ 

Ami'' 

T The centriftrgal force at any point on the eur^h^s suriace acis at i4ht 
angles to ajierpendicular let fall from that point on the axis of' rotation 
find vanes m magnitude as that perpendicular which is the cosine of the 
latitude; ad^the equator this force is at right angles to the direction of 

and IS a maximum, the latitude being 0,%ud the cosine equal to 
lauiDs; at the pol^ it is nothing, the latitude being 00°, and cosine of 
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froni a \TCt mop vhen twirled foimd-^fi-om a'grkdstone Tflmn 
■ gri«^-S tools, 

Ib/o kte tk calculate the 

tlmeorth f by aay: point on tlje'sur&ee of 

tlic caiili III twenty-four liours/or in. any given -{im-e «• that 

any point must reYolve from west to east, mi will'k a com- 

plete revolution describe the parallel of latitude in wLicli it 

htiSHE y <^egree of longitude in tlii 

li ’ out the arithmetic of it, and , for cue, 

two three, &c. hours, as the case may be, ask^what imkt; 
on the earth s surface describe the greatest space, ani what 

, the least, in tweaty-four hours? , J- ^ 

The diffefmice between the polar and 'equatorial .diameter 
Again, pointing out that 'every section., of a sphere must be a, 
ui ole, and that knowing the circumference they can find the 
c amt,, ei tbs hiie which would reach from any one' point 
m longitude 180° from it-ako the area 

rf s?„rsL!'‘“ 

The following questions may interest a teacher who has a 
tokYiUe to siibjtuk aud suggost.otliers. . ' 

o-:ii leugtli of 'a degree of ioiigitude m oiirMatliude is 

f!!» « S^ogi’^pbicai .miles : compare: the, velocity of a point oji 

Sil, i1!'* ®, from "the motion- of rotation, 

the velocity of a point on the equator. ‘ , 

,(2) If the earth s diameter were only one half -what it is 
TOat proiMrtion_ would the mass,'; the surface, and the dif- ' 
lercnt land divisions of tliis new glo.be bear , to 'those of the 
gent one, and what would be the size -of caeli in square ' 

should work this question out numerically to 
Its filial re-uilts,. it only requires a knowledge of .the proper- 
les of a circle and of a globe,, that;',- the.- bircamferenees of 
mrcles vary as their diameters, tlie.areiis', bs:thb squares, and 
■lamefers*°^™ contents of. spheres are as the cubes of their 

_ Archimedes:^ more than two. thousand. 3tears'a,go discovered 
that th8_snperficies of a sphere is eqnsil,t|t the .convex suiiqe ■ 
of the cireumscnbihg' cyliudeivor-.to the . aimof 'foar of its 
great circles, and that the solidity. qf the sphere' is. to that of ' 
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_ TIi.6n tummg the globe from ;west:.io- bast, show the risino- 
&c or particular parts of the heaveus where the. more remS 

obseive them— where they will be at eight, nine o’clock &e 

' 0 thfroutrr thatthey must turn their faces 

to tliesoiith, tile west, &c., to see them; as also their aoDareiit 

distance from the pole-star;- and they will hare the gS^J 
p m Uiiuting them out and watching- their motions, 
leii .a right conception of the apparent motion of a few of 

t^at of the rest scattered 
becomes an easy matter of reasoning which is 

fXSe 'lX’ If mind their apparent distances 

1 omthe ]mle-star— watching those which merer set in their 

rancriLX** beginning .with them in the east ; 

obserrers must turn in order to see them in 

lie different parts of the circle they appear to describe until 

they come to the same point again. " aesuiDv, until 

That if fuey can observe one of those stars to change its 

XiTIhev'finV-f^''''^ ““y which they know to behxed 
or distance from a fixed point increase 

ai decrease— that this is called a planet— that the planets more 
lu orbits inclined to the plane of the ecliptic, but that their 
path IS never tar from that of the sim- — some nearer tlie suii— 
some farther from it than the earth-the difference this must 
-cause m tne quantity of heat and light falling upon them— 
hapn one it would melt iron and lead— that they would not 
be known as solids, water only as an elastic vapour— v,iiil.e in 
-anotlier, perhaps, quicksilver, water, &g., would be solid siib- 

'f I'S quarried out in blocks like Aberdeen 
gianite— gases would become solid, &c. . - 

out their respective distanees from the sun— 
then periods of revolution m their orbits— their satellites, &c, 
rtJir ®-ff®^®!®,’*^‘!if'bich astronomers are able to make all 
phases ^ moon and her different 

wo3/f 5 *i“i ®*'^**^ ia which the moon moves- 

tlib. plane of the ecliptic, but 
inclmad to it, ,at an angle of about 5° ; -that at new moon, the 

Straight line, and that side of 
o ’ receives, light from the sun is turabd entirely' . 

irom' ii% 30'thafe iione oi hmr rp-HpofAri 
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V ' eartli— tiiat by her motioH ia her orbit she, separates herself, 
moving to the cast, about 13“ daily from the san-r-that a day. 

or two after the change,, we "see a small crescent of Iiglitj. 

^ coacaYe towards the, east j this goes on increasing daily with 
her angular distance from the snn, until she appears in the 
, ' part of the heaYons directly opposite to hiin^y when it is fnli 
moon— the whole enlightened surface ^ of the moon being 
turned ' towards thO' earth, ,Bhe~now goes on decreasing, 
rising later on sxiceessiYe eTenlngs, the ^failing side being 
i cdiivex towards, the west, , ’ ' t . t 

Call attention also to the points of the horkon, on wlncii 
' she rises— when due south— the arc described in the hea?ens— 
her Tarying distance from particular stars— and why the dif-' 

' ' ' ference in time between successive risings of what is called 
, the 'Harvest' Moon, is less than at any other time of the year; 
That the orbit in which the earth moves is not a circle, but 
an oval or ellipse with thO' ,sun in one of' the foci— show how- 
an 'ellipse may' be described — ^that’the sun is neafcr^tlie earth 
in winter than in' summer — how the point of_ tlie.liorkon on 
wl'iich he rises ,'prfes, being farthest to the south in winter, 
and to the north of east in summer— how Iiis altitude when 
on the meridian varies, being much greater in siimme.r than 
iu winter; the effect of this, so far as heat is concerned— that 
the length of time between sunrise and sunset varies, as you 
leave the equator, all the way up to the pole — the duration of 
twEight S'hort at the equator, 'longer at other places as the 
latitude increases, and why? Thu sun not getting so high in 
■ the heavens in winter as in summer, the rays fall in a more 
, 'slanting direction on -the earth’s- surface, and on this ‘account 
at this season, us well as from his not being so long above 
the horizon, less warmth is eommunicated to the earth, than in 
, 'Sampler. On. helds .with -an aspect to the morth,' the rays will 
' lull still -more slantingly, than on those turned, to the south or 
' on a horizontal plain, and in such situations' less imrmth will 
be' 'given' to the soil, or to any substtoees' upon _ it whence vege- 
' . tatiou'ip'the spring 'is not so' forward in a, hortheim as in a, 
■southerii aspect — the hoar frost in autumn remains up .till 
;,3dboni dr /even the whole -day, in aspects turned tpihe north, 

, ^butvanishes" early .'in those to the’ south^thev-ame bf snow ' 
'oVimnainiag on the 'north-side ,nf hills— other reaaoiis also, "such 
cold, winds from the north* ■ , What must be the inclination 


; ASTEONOMT.;:;.;,, 


123 


towards tie north, on any given', day, tKat ,.tieTays may faE 
parallel to the surface? What,; the inclination ’to the north 
bepnd which the surface would he, entirely in the K ha fi e ? 
What the aspect to the soutli, that the rays of the sun may 

laii perpeaaiciilariy to tlic siirfaco on a^y givoB day ? , 

Light tiwels from the sxiii to the earth in 7f minutes, at 
the rate of 192’, 500 miles in a second of 'time. 

It moves through a space eqnal to the circumference of the 
earth in fiti part of a second — a space 'which would talxe the 
' swiftest bird three weeks to fly over. 

^ Again, point out the difference hetween sidereal and solar 
time--day--^year.; how a solar, day is. not always of the same 
leiigm docks regulated by mean Bolar-time^ &c. ; lio.w the 
period, of time we call a year does not consist of an exact ■ 

. of •clajs, as 355 ; and hence the difficulty in regulating 

That the sidereal day, or the time hetween any meridian ^ 
leaving a particiilar star, and coming to it again, is nlways the 
same, the star not having moved in the interval---*that this is 
not the case with the sun — that in the interval between any 
two successive passages of the same meridian under Mm, he 
^ has moyed on towards the eas.t, ,and this .daily motion 'being 
unequal, causes the length of a solar-day,,to; varjr^’' A’ clock 
tells mean time, and is therefore sometimes before, and some- 
times behind solar time. - • ■ , ^ 

^ lliat the time of the earth's making a complete revolution 
111 Its orbit is 365 days 5 hours and 4S minutes ; so that if 

^ Hipparchus, the most celebrated astronomer of antiquity, and who 
lived about a century and a half before Christ, first paid great attention to 
the muig and setting of the stars j he discovered that Jthe period of 365 
days 0 hours, which had been considered aH ,the true 'length of the solar 
year, was too great by about five minutes, and observed that the four parts, 
into -which the year is divided by the solstices and- equinoxes, are by no 
meiins equaj, the sun occupying 94^ days in passing from the vernal 
equinox to the summer solstice, and' only 92|,'firom 'the same solstice, to the 
autumnal equirmx, and that therefore the sun remained iST days in that 
patwol the eclq^dic which lies north of the equator, and onlv 178 in the 

other •' 

u concludes that the mean, heat of -pe earth cannot be altered ‘ 

*! ■* ot Iteaurhur since the time of Hipparchus,', inasmuch as the dimen r ' 
' globe Woitld be- ther6l>y^ changed In- a-smail amount, its angular" ■ 

yeiohjtj Intyoased or diniinwiied, apd a sensible difference he madedn the ' 
lengffioi the day^aiid this is found not. to he the case.-' ' - 



1,24: ; StJ^OTSTIVK HXHTS. 

leap-year k BiaSe-to ocear eYeiy four jcarg^ tMs 'vroiM be too 
ofto/abcl require oorrectioB. ‘ ’’ 

On 0e subject of 'There is n.o plieuamena cob- 
liectecl with the appearances; and motions of the heayenly 
bodies whicli creates so much astonishment among those wiio 
have never thought on the 'Bubject, as an eclipse of the sun 
and moon ; and that' the time of their having happonech or of 
their happening for the’ future, can be so exactly computed, 
is subject of no less- wonder. ^ , 

Itis fatoihar to 'every one, that an opaque. body of sufficient 
/size may he so placed' between a luminous body,smd the' eye 
of an observer, as to stop all the light proceeding from it, and' 
in this ease the luminous body becomes invisible. 

jfow an, eclipse happens in consequence of one of the opaque, 
bodies, the earth and the moon, being so placed as to’ prevent 
the light falling upon the other. 

, The moon coming' betweeh the sun and earth’, causes an 
eclipse of the'smf and.tiis happens at new^moori, when she 
is between the earth' and 'Siin, and hin’ders the rays of light 
from falling, upon the earth. 

The earth coming between the sun and moon causes an 
eclipse of the moon, and happens at the same instant of abso- 
lute time to all observers— longitude calculated from .this;,' 

The shadow of the earth or moon is conical, having the at'ea 
of circle for its base. The length of the earth*s shadow 

is 216*511 semhdiam'eters of the earth." 

^Wliat is meant by ■ the . transit of a planet over the sun’s 
disc ? How is il 'that the transit of Mere.ury, on the 9th of 
November, 1848, could ‘not be seen to its' termination by an 
pbsemr .in Paris, but would by one in Ireland? . ■ 

■' ^Fact^ of , this' hind, - when.’ understood, many of which they 
Witt' bq able afterwards to ,?erify by their own observation, will 
many, . I have no doubt,- be a source of rational enjoyment 
in their homes, and malco them feel that they belong to a class 
of' beings jof . an intellectual 'kind ; instead of -being unmoved 
Gr_ stupefied by the’ grandeur of the’ appearances about tli'eki, 
they wilUbmftbeir thoughts 'to that God who made, them, and 
call'to.mmd'the'ttessoM they hate learned at school-’ ia their " 
oMdhooa. ' : 



^ w.,^ -OHBiHOTsyr'- • ■ 

Cblld of tlae eakh ! , 0 I 3 !, lift yoiiv pan#- 
To yon brlglit fimiaiiaont'^^ ex|5a.nse ! .’ 

Tliti glories of its raalm* explore, 

And gaac, arid wonder^^ and adore I- ' 

I)o,tii It not speak to'erery sense’ ' ■ 

Tlie marvels of Omnipotence''!' ■ 

Seest tlioi! not there the Almighty name, 
Inscribed in characters of flame? % 

Count o^ex those lamps of quenchless Ught, 
That sparkle throagh the shades of night; 
I'lehold them 1— can a mortal boast 
To number that celestial host ? 

Mark well each little star, whose rays - .. 
In distant splendour; meet thy ., 5 . 

Each is a world, by' Him sh^ta’in’d, ‘ ' 

Who from eternity hath reignkU 

Each, kindled not for earth alone, 

Hath circling planets of its owm. 

And beings, whose existence springs 
From Him, the ull-powerfnl King of kings. 

Haply, those glorious beings know 
No stain of.g'uilt, nor tear of woe; 

Ihit raising still the adoring voice, . 

For ever in their God rejoice* 

What then art oh I child of clay ! 

Anikl creu^ion'^s grandeur, say ? ' ' ; 

£\‘n aa_ an insect on the breeV.e,,' 

E'en as a dew-drop, lost in seas I ■ 

Yet fear not thou — the sovereign hand, 
Which spreads the ocea,n and the land. 

And hung the rolling spheres in air. 

Hath, e’en for thee, a Father’s care. ; 

Be thou at peace 1 the all-seeing eye, ' * ' r , 
Pervading earih/ami air, and sky, 

The searching; glance, which, none .may 
Is still, In mercyy turakl on thee,. ’ ; 
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, . . , ■ CHEMISTRY.;- ^ , 

^ ^ The stibjcet of. CheHiistiy h one wMdi -may, be, made betli 
interesting mid' iiseftil, perhaps more soAhaw almost, any other 
of .;a secakr kind, iu the class of- sehools.Tor' which, these pages 
are -.written, whether in towns- or in tlie-Fiiral iistriiets. : ^ > 
About t?fo years ago, Aho', subject .of 'chemical. agrienl'tee 



CatecMsm as a text-boolc, and sufficient apparatus for the 
experiments required to 'illustrate it. What has been done, 
and the way in which it has been received, is a sufficient proof 
that instruction in this might form an important feature at 
the larger class of schools in our rural districts, where the 
teachers are qualified to give it, or where those interested in 
the school have an inclination to introduce it ; this would at- 
tract the attention of the farmer, as regards his own children, 
not that I think that is wanted ; when the education in our 
parish schools is in other respects good, they .wid, in the end 
avail themselves of it. The difficulty is in finding qualilied 
teachers, but let them once be properly remunerated, and 
society made to feel and estiimate at its proper value the real 
worth of a sound practical education, preparing them for the 
duties of this life as well as for a future existence, this diffi- 
culty will cease, and qualified teachers will soon be found : 
aor is it too much to expect from the most advanced nation 
n the world, ^ toits political and social constitution, science, 
md wealth, that it .should grant a liberal allowance to ■am.: 
idueation of its youth; were it to do so, the ffain. even irl n 
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il is mteadaii to b‘^'trie4 &m woeM show whether they, suit 
each other or m% ^ ' 

Thas scieBeCa with -eantioiia may at once poin.t oat a right 
coiirsC;» when it^woold take years of 'experioBec to IiikI it oat, 

• Then, again, with respect to manures, although a substance 

thrown on the' ground may contain the iiigreflieiifc wanted, it 
may not contain it in such a form that the plant can avail itself 
of it. Here, again, science steps in, and teaches that the non- 
mbmeiit which pknts'take up by the roots. must necessarily 
be in a fluid 'forM--4hat' they cannot assimilate to themselves 
any substance. In a soEd state, although it may be the yery thing 
they like'best, mid that therefore it will be^ 3iecessaij;,|jf^;.ii;se 
such iht'tniires.aB areholiible in -water— by tire rains w’hiMi'fall, 
or'-whichi from exposure. to the atmosphere," become- so — that 
after decomposition e'tery animal and vegetable substance re- 
turns in one shape or other— the organic parts through the 
atmosphere in -a gaseous form— the inorganic as solid sub- 
stances. thrown upon the ground, for -the; future nourishment 
of plhnts, anfl through them,’ of animals, ' . 

Also,, with respeet.to’' the food of animals, chemistry points 
Out wliiit particular food is best fitted for a required purpose; 
the proximate principles of fleshy matter, such as fonii the 
, muscles, fat, . are formed in the plants, the stomach of arih 
mals disso,lve the compound substances into their pimimate- 
principles, they circulate through the blood, and are . thus 
assimilated to the .different parts of the body. 

, ^ l^or instance, .the farmer wishes the calf, the Iamb, or colt, ' 
to becotne a well-grown ahiinal, to ■ have muscle*, bone, and 
sinew ; the cow to- give milk which. will yield 'a great deal of 
, butter and. cheese,- .excepting in’ large towns, where they wmiit 
-quantity and not 'quality ; the, -ox. he wants .to feed on ’ such 
- sttbsianecs as will' leave the* most of fab on his boae^, 

■h; Jn'iill these cases-, from ’knowing the composition of the 'dift 
'''fere# vegetable .substances, such -as timfips, swedes, mangel-' 
rent kinds of hay, Sci, fhereis sdmetMngof agulde 

• as'lqwhat plants would be best suited for any particular puiwso’ 

Thq, farmer knows that oaegrass field is better than a.nofher 
. for ybun^;^tock,--% milk, for fattening, which is notliin'o* 
.more, than, .that t|e\grasse's-in mu field-' are of that kind whioS ' 
has- more in.,thm:of those substances' of which bone, muscle 
-is .made— ih mm uf thfi aub^taBeo-of milk— and ' 
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iE tiie tIM 0 ^ fatty matter; hete , expmende^: lias , taught tliat 
-wliicii scieiic^e waid coiidrai* if the'agrieull'wal.'ciiettiist 'Were 
to analyse ilie grasses lyhieli- most aboimd Je siicli pastures. 

^ Calling attention^ also, to tlm inflaeiiee' of light — ^lieat— 
'moisture, &c, in the atmosphere' — wet and. cold s'easoiis, &c. 
on vegetation' — that a great deal of rain has a tendency on many 
soils to produce more straw in oiir cereal, crops than dry 'Wea- 
ther, &c. ; in fact, calling the thinking faculties of man more 
into action in the business of agriculture, and not making it in 
the, same- degree that mechanical routine sort of thing which, 
of ail other occupations carried on in/ this country, it has 
hitherto been, and thought to require less of .intellect, than' 
anything else; ,0f all occupatioBs.it i$"that '^hiehjs ’most 

'nafeurah to mmn 3 "'aiid fhat without ■which ‘we- cannot' epstr’' ' 

¥hen,,a knowledge has been obtained-mf the simple ele- 
ments of which vegetable matter is composed, and of the sub- 
sta'uces, starch, gluten, oil or fat, and inorganic matter, which 
a healthy animal ought^to derive from its food, it will be 
tound^ useful and instructive to call attention to the ascertained 
quantities of each of these in given weights of particular kinds 
of grain— or other substances of a nutritive kind, such as the 
following:— , 

' ^ -Aeeoi^ding ,to Johnston, ' in his y.^'Chemical OatecMsm,- 
100 .lbs. of 'wheaten Hour contain about 50 ibs. ,of starch, 
;i01bs. of gluten, anc! 2 or'3II)s. of oil.. ‘ ' ■' , 

III 100 lbs. of oats there are about, 60 lbs. of.stareh, 16 Ihsl 
of gluten, ,and 6 lbs. of oil, 

^ ' . *Mn '1 00 lbs.’: of potatoes, about 75 ibs. of water, and from 
15 to 20 Ibs. of starch; and i’la 100 lbs. of' turnips there are 
about '88 lbs. of wafer. ' ■ 

"And of animal substances, 100 lbs- of butter contain from 
If) to 12 Ibs. of water, about 1 ib. of curd; theirestis fat. ‘ - 
**100. lbs. of cheese ' contain from SO tO'*45 lbs, of water; 
sHTO^milk ' cheese from 6 to 10 Ibs. per 'cent, of batter ; full- 
•milk cheese from 20, to SO lbs. pew centv of butter,, and about 
as much pure curd/* ■ - . * 

'Tables, ‘also,, similar to the following?' ^'eonnecfecl with thC' 
ehemisti 7 ,_ of food and of nutrition, and which is taken from' 
Brandt, may be made, a means of ’ suggesting most useful oh- 
■iservations. ‘This shows the' change’ wMbh takes-pkee in the. 
prommte .elemmits of barley, 'in. the gfocess;.of mating,; 
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Composition . 

Composition 


of Barley. 

of Malt. 

Starch 

. 598 

431 

Giuten • , 

. ' 5T 

» 12 

Albumen, , 

« 'll; « 

0 

Diastasse . 

. 0 

. 2 

Sugar 

Gum 

• 46 

44 

ISi 
. ' 150 

Oil 

4 

* 4 

Salts 

5 

• 5 

Husk . 

136 

. 136 

Water - . 

106 

. 106 


iOOO 

„ 3000 


Tlie most remarkable change being of a large quantity of 
starch into the substances sugar and gum. 

An exact knowledge of the nutritive properties of vegetable 
substances — food for man and beast — and the exact proper^ 
.tions, .both quantitative and qualitative, each^ is of great 
importance to an agricultural people, as having a tendency to 
induce them to cultivate the most nutritive kind; and one can 
.scarcely conceive a people having such knowledge, and bringing 
their mind to bear upon it — cultivating, for instance, the potato 

as food for man — considering also its perishable natui’e, to 
the extent which the Irish have done, in preference to crops 
qf a cereal kind. 

That great permanent benefit will be conferred upon the 
feming classes by the introduction of such instruction into 
our schools there can he no doubt, not only in an increase 
of produce arising out of improved modes of culture as regards 
the soil, but, in addition to this, it will lead to an improved 
culture of the mind in the rising generation of agricultural 
youth,, and make them, as a body,, a much more intelligent 
class of .men than, they are at present. ° 

' ^ lire village seboohnaster who atteinpf^ anything of this kind 
sliotiH,^in addition to a general knowdedge of the particular, 
substances' which nonstitute 'the ordinary crops, be. able to nia- 
nipulate’ih' a/fe'w of the cofiimon ^ routine things in general 
eheniish:-J'--*i]a; making the -ordinary gases,- hydrogen, , oxygen, 
carboaic^acid.gas, Sso * — to show that , this last is not a simple 
bat a eompbund -substance, -and constitutes nearly one- half of 
all the chalk, /limestone,: '.marble^^ &c.',oh/the earth let' them 

ibe quantity of carboiUc^acM gas locked up iu every cubic yanl of 
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feel tlie weiglit' of a piece ofolialk or Hm-e^torie; 'before mi after 
being burnt into lime— the 'different' gpecifle^gratities 'of these' 
gases— that one is combiistibie— another'da a 'feipporfeer of it, 
and to such a degree tliat iron will- hum- in it — that- carbonic- 
acid gas extingiiislies flame, destroying animal life when 
breathed into the liings —danger of sleeping in a close room 
•where charcoal is burning, or near a lime-kiln, To sho.w 
that all these, although the same to-the eye, may iii other. ways, 
be Tested gnd made out. That ammonia consists of two gases„ 
iitoogea and hydrogen, arid how formed in, the decomposition 
of plants and animals* \ 

To make out by experiment that air is" not a simple 'body, by 
burning a taper under a bell-jar ovef-watbr, a 'piece of 

phosphorus, b’ut is made up of oxygen, and'nitrbgetij about Jth 
ill bulk being oxygen and'|.ths nitrogen, also- the diifefent 
coinpoimcls' which this forms with oxygeB,;':&c.’ ■ , 

That, water is not a simple substaneei'-but is composed of two 
elements, oxygen and hydrogen, in the' 


' on the 
iec|ueiic€ 
ecember 


elements, oxygen and hydrogen, in the' proportion of 1 to 2 in 
Toluine and 8 to 1 in w^eight, and when analysed, that the two 
simple elements can be again reunited -to, form water. 

' The hot iron which, the blacksmith plmigesinto hisTvater- 
trough decomposes the water — the oxygen-bfthe water uniting 
'With the iron and forniing an oxide ofiron’p?Mch is sometimes 
seen as a flaky substance on the surfajcm,'the’drydrogen 'being 
set free', mixed with some impurity wM'oh'giYes 'it -an offensive 
smell: the same wdien the kettle boils .over -or ^ water is thrown 
into the fire. , • ■ ■ ' 

'• That salt is made up of a'Vapour called'chlorihe and a metai 
called 'Soditim-T-tliat sulphur, mfereury,' 'and. the metals, as 
far as is' yet known, ’,are simple substance's,':ahd to. point out 
the more common ones— to explain and makntheiu' understand 
whht is meant' by a salt rmade up of a-btSe';and^’an held, &c.— 
the way in wineh acids and alkalies- act. upptfyegetable. colours 
—how they ineutralize each other*— -itosts'for'Tbem, &c. 

nmej^toTie hm been estimated at 10,000 cuMdTeeh'-lThfitaautity looked 
ij|) III coal, III t-v'bicb Us buHls ynrbon lbrm« ifdtn to V’I'.'per cent,, iniist 
alwo be enormoas if.ail ibis were.ket free, ekfluCflbu of-ammtii life, <iTC , ; 
to suggest any niocle of aiiproxhiiatingto^thewei^-imof 'carbonic-acblgJts 
tip In ii ^^Iveri welglitof cbalk— a,cubkfd,ot'|br iii^fenc©— by wetgl;i“ , 
fog, It’ before being conYorted Into lime iipd’weightng'lt aherwiwds— ditfet-* 
'eiiCo In' weight arising from the gase's drivea 'pm :: > : , 

y Five per cent, of this gas In-, the atmosphere Would bahlghly deletefldus, 
and tea -per .cent. . woald be- ^aflreiy destructive to'enlmfllltfe* ' ’ ■ ' - ' 
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after lm?ing passed 'tbrortgK.tlie lungs mi breailied out; will 
ascend, being lieated and mixed witli watery vapour, and on 
raising a iiglited taper .towards tlte top of tlie vessel, or de- 
pressing the vessel .upon tbe .taper, it will be extiiigiiislied. 

’ Tlie reason wlij this gas breathed out by animals ascends^ 
the gas itself at the temperature of the atiiiospliero being 
heavier than oommon air, is, that it conies from the animal 
heated, and is mixed with watery vapour. 

As a curious result of the chemical inquiries of the present 
age, it has been ascertained that the quantity of carbonic acid 
breathed out by. a healthy man in 24 hours is a^rit 13|- oz., 
of which -about 7 -oz?;is solid carbon about 63 oz* by a' cow, 
and about 70 oz. by a horse; and that an. li|)pro}i:imate' ealeu- 
latioii founded on this wmuld give about 500 tons, breathed 
out by the population of London ; and that the qiiantitv of 
carbon breathed out by the whole animal race would be suiSi- 
cient to' supply ah the vegetable world on -the surface of the 
globe, ' '■ -f...' ' : ' . , 

'The mode of; making conipoii coal gas — the process which 
is going on in the burning of the gas, or of a candle— hoW the' 
Watiir vvliich is -foriBed 'during the combustion — the carbonic 
acid, returned bhrougii the atmosphere again to aaaiime 

t].}e form' of vegetable life, i%c. — tliat a given weight of wood, 
for iostaiice, or of any other combustible body, when con- 
sumed, if ail the parts w’ere collected, would \veigh more even 
than the wood, and why that when they burn wood on theii- 
om\ ires,, dm will leave niore ashes than beech — beech tlian 
oak— oak- than willow^ and that couvsequently these trees 
during their .-growth carry aw-aj dificrmit quantities of inor- 
gankMnattmdrom'the'soh— -thiit leaves make nmre ash tlito 
•straw— straw than .grain. , . _ 

, ; ;Thcse. are things hotdiffic.idt to understand^-but they oiiuht 
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the principle of many of tliese iMugi, not'-oMy in the arts, ' 
&'c*, wMcli irouici apply more particularly to towns, but in the “ 
common every-clay things of life, whether in town or country, 
and calling attention to them when an experiment is performed, 
is^of more service in an educational point of view than those 
without experience are at all aware ot 

Many examples might be brought forward where even the 
remarks of ordinary workmen have led to discourses of a 
most important kindi ; but the two following, from Sir John - 
Herscliers ''Discourse on Natural Philosophy,^ are particii-' 
lariy striking : soap manufacturer remarks that the re- 

siduum of Ms ley, w^hen exhausted of -the Mkali for wdiich he 
employs it, produces a corrosion of ,his' copper boiler, ‘ for . 
■which he cannot account. He puts 'ih. into the hands' of a 
chemist for analysis, and the result is, the discowery of one of 
the most singular and important chemical elemeiits, iodine. 
Cariosity is excited': the origin of the new substance is traced 
to the sea-plants, from Vvhose ashes the principal ingredient 
of^soap is obtained, and ultimately to the sea-water itself. 
It is thence hunted through nature, discovered in salt mines, 
springs, &c., and pursued into all bodies- which have a marine 
origin ; among the rest, sponge. A medical practitioner, then 
calls to mind a reputed remedy for the cure of one of the 
most grievous and unsightly disorders to which the human 
species is siibject^ — the goitre — wdncll infests the inhabitants 
of niountainous districts, and which is said to have been 
originally cured by the ashes of burnt sponge. Led by this 
indication, he tries the effect of iodine on that complaint, and 
the result establishes the extraordinary fact that this singular 
substance, taken as a medicine, acts^with the utmost prompti- 
tude and energy on goitre (of course, like all medicines, 
with occasional failures), a,s a speeihe mgainst that odious, 
deformity/'^ ' A ' ' 

Another instance affording’ a safeguard - of human life, and 
a remedy for a more serious evil : needle manufactories, ' 

the workmen who point needles are’,- constantly exposed to 
excessively minute -particles of steel which fiy from the grind- 
stones, as the finest, dost in ’the air, and arc inhaled with their 
'breath; this in time produces a, constitutional’ irritation ’ de- 
pendent on the tonic properties of the steel, wMeh^ is„ ,sUre to 
end ill pulmonary cOnkimp'tion ; , insomuch, that --persons - em-- 
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, ployed ia ,tMs Had of _ used scarcely CTer to attain tlie 

age of forty 3 ?’earS'.,',, in, Tain was it attopted to pnrify the 
aiT;,, before its entry 'into the lungs, by gaozes or liueii guards ; 
the dust was too 'fine 'and penetrating to be obstructed by 
^ such' coarse eispedients^ until some iiigenioris pcfrson betlioiight 
himself of the inotiohs' and arrangements of a few* steel4iliogs 
on a sheet of paper held oyer a magnet. .Masks of magne- 
tized steel are no\T constructed, and^ adapted to the faces of 
the w*orkmen. By these the air is not merely strained,' biit'- 
searclied in its passage through them, and each obnoxious 
: atom arrested in its progress d* 

Also '.Bav/s safety-lamp, lightning* eonductors, are all 
instances of the application of sciences to the most Taliiahle 
purposes of social life. 

, Of the great usefulness of being acquainted through esperi- 
nicnt with facts in . science which are of a practi'^iil Mud, a 
knowfedge of which, jh*om experience, I- am 0011^11106(1 is at- 
tainable in our, best, elementary 'schools, the following, striking 
instance occurred while' these pages 'were going through, the 
press. The philosophy, of it is very interesting, and on this 
account,.’ as well as.-frorn its being an. important practical 
lessoi'i, I give it here; it shows also, that the very means. wo 
'take to protect both life and property may, through ignorance, 

. increase the danger we wish to uvoid, ‘and is 'an "instance, 
wdiere a' knowledge of science prevented w'hat might other- 
■ . wise have been attended with most serious results. Being in 
. liondon, A 'went with.-afiiend to the loyal Institution, to hear 
a lecture which -had: been announced on the manufacture of 
glass, pidpn the application 'of various metallic substances in 
' colouring it, &c.; dh arriving there, we found ’there no' 

^ lecture, some danger of lire having .arisen from the -.furnaces' 
.erected for the: occasion. -On -the subsequent IMclay, Bfo- - 
, ^ mioT Faraday gave .a very ‘ interesting account ‘of this •aech 
.ydent The heat. of. the furnaces and hreTCstmgtm the bricks 
of. the. Are-place in the i'e€ture-rooin,,had. so heated the bricks, 
as to'cte'the adds of some joists on which the liopr rested, 
and of, wMeh.ran up .nearly to. the fire-place, mi 

were' in aohtact with, the 'bricks ; this' caused a smell of fire, 
water wa^.foiiewn on the fire in the.fire-piace to extinguish it,; 
,';ancl while tmww^s being ’done, a wdrkmau went 'into the room 
^ few, and.brbke;tte_oeflmg the fiye**pliicb^ ‘ 
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anii spying every b.ow and then a lame-isping; oiit, thought 
'BOtiiing co’iilcistop it* . TMs 'bemg -'.^aipted* e#.4o Professdr 
laraday^ lie immediately saw tliat '^tlie; ‘water ."ffirown for tbo 
purpose of putting, out the flref fallirig.-on'tlie heated bricks^ 
was * decomposed^ and tlie liydrogea^' by tile- pressure of.tlie 
steam al)ove> wasi forced dowa'wards>..aad coming in contact 
witii tlie charred beams, took fire,- tire 'beam ends being ’sail"* 
cmmlly liot to ignite it, so that the, very means taken to extin- 
was adding to the danger. ' He .-tlieii -directed ^he 
Water .’’to be thrown on the heated, siibstances, near the hre, 
p.nd' these being cooled dowm below -the'-, point ivMcli would 
cause the gas to ignite, -there 'W* as, of 'conrsemo.fether danger 
in throwing water ^ on the fire. ■!. v ‘ .’i ' ^ , 

,, . The facts of a scientific kind connected Mih this are by no 
means difficult to niiclerstand, ahd^; are.- such as an experi- 
enced workman, who 'had seen experiments on the composition 
and decomposition of water— how., the .compound substance 
could he separated into two others, by ' coming in contact 
with a heated surface, like the bricks, ' and that one of" them, 
hydrogen, was, very inflammable, and would -ignite at a Ipw 
tciiipenitiire— that the oxygen- would assist- the combustion — 
would easily understand: tlm dMoncdattgh>;..him. would- he 
that, in a -case cf this kindi^ in stead’ of ^caB,tiiluing to, throw 
water on the fi,rc and on ‘the bricks, -'he ’-would immediately 
direct it -to be poured on the 'heated- materials around, and 
then pour ’water again on the fire;- 'wlimi,-. even if gas were 
^reived, there xvould be nothing aear^it of a sufficiently high 

temperature to ignite it. ' 

' facts in science such as these liave^ a 'direct -practiccai bear- 
ing, and when it m seen Imw much of -property in-towns, nay, 
of" life itself, may depend upon a .kno^JedgC'-of-.tliem among 
what 'are called our more experienced yymkmcn, .their import- 
ance will be tiEderstood*- '■ " ' 
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There are many interesting 

mieh. as apply to the locality in which ■h-sphnol; is situate^, i or 
which, have reference -agiituiiturb^lfo; which might 
he' called! ‘ - - .y-v;.:.-!--' ht-,, , ‘ 

■ 'Boys may bc^ easily mado^ io m' meA^Jiy 
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’sfratified.andi unsiratified rocks; that' tlie order of , superpo- 
sition of tke different strata is found to be tiie same in ererv 
country, and in every part of the globe ; and there are a few 
leading features which, might be mentioned without goino- 
into detail as to the fossils that distinguish one sot of beds or 
one formation from another— such as where a stratum, is 
found to abound in fossils of a marine character — animals that 
must have lived in the sea— that these denote a submarine 
formation ;— that one abounding with, those of a fresh-water 
character denotes a fresh-water formation and, haviiio- 
formed an idea of the order in which the different strata rest 
, one' upon another, to notice the strata which prevail in then- 
, own neighbom'hood— for instance in this part of Hampshire— 
the chalk- that this is divided into two, the upper and the 
lower— the one containing flints, the other without flints'^ the 
soil resting on the upper not so good for arable purposes as 
for pasturage— that on the lower chalk partaking of the cha- 
racter of a good soil, and being of a marly nature, is better 
for the purposes of agriculture. 

That the unstratified rocks form hills, mountain chains 
&o., often one mass of the same materia), as granite— that the 
stratified rocks rest upon the other, bat that the hills of gra- 
nite have been upheaved tiirough these primary rocks, as is 
shown, by laying bare the strata, W'here. they rest on the moun- 
tain sides. 

^Thafc the mineral ingredients of a soil partake very much 
, of the character of the rocks, in the neighbourhood, and of 
those on which they are. superposed ; if, hi digging 'throimh 
the ■ surface-bed of soil, we come at chalk as the prevailinp- 
substratum, the soil itself, when analysed, wmuid be found to 
contain a great deal of this substanee-if a limestone it 
wpuld.be of a calcareous nature, &e. . , , 

the nature of ..this degradation and crumblinf- awav it 
■would .be easy to refer _to-.instanees in almok' any' neio'libour- 
■ hood’,' ’.'Such as chalk 'chfis, limestone I’pcks, deep pits 
how the atmosphere is .the chief agent in this— by the action 


ui 1, die Huiceau.s matter 

S,,n:s8a-wttterafOtta4 ,thespwffe,tae.Bubataiipe o£ whicii gradaa! y -S 
•'Bfay has been by ibis flinty teiiosit. • ' 
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n they come in the order 1, 2, 3, 4, &c., and yon live upon 
Wo. 2, It IS of no use attempting to find No. 1 below it, or 
I\'o. 2 below No. 3— to point out tbe use of this knowledge 
in boring for water— in looking for beds of coal— and in all 
mining purposes— the needless and immense expenditure of 
money which a want of this knowledge has sometimes 
led to. 

, .That alluvial deposits at mouths of 'rivers, in cases 
where the sea has receded, will be found containing a soil 
w^Mcli lias been transported from great '‘distances, as the an- 
nuai overflowings of the Nfle, the Ganges, &c. These gra- 
dually deposit an accumulation of soil over large extents of 
country ; and although this soil may differ from the character 
of the rocks in the neighbourhood, yet tlie fact, when inquired 
into, admits of easy explanation by the geologist. 

From what has been said on the absorption and radiation 
of heat in some of the preceding pages, it will easily be seen 
that the degrp of warmth which a soil will acquire, from , the 
Bun s heat wdll depend very much upon its nature, and this 
will again very materially affect the vegetation. Professor 
Johnston says, tliat when the temperature of the air in the 
shade is no higher than 60® or 70®, a dry soil may become so 
warm as to raise’ the thermometer to 90® or 100®, The tern- 
perature^in wet soils rises more slowly, and never attains the 
same height as in dry by 10® or 15°. 'Hence, wet soils are 
called cold, evaporation causing it. This to be corrected by,’ 
draining. •''Dry sands and clays, and blackish garden mould 
become- warmed to nearly an equal' degree under the, same 
sim; hiwnish-red soils are heated somewhat more, and dark- ’ 
coloured heat the m,ost of all;” ’ 

The farmer, hitherto, never seems to 'have Thought much 
about thb analysis of soils, but it is one: deserving of great at- 
tention, and can_ only, be done by those ''who are well skilled 
In this department of chemistry,’ and, can' -pay great attention 
toil. , ' i T'’ ' 

A geological map of England, on a' tolerably' large, scale, , 
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■jioiiitiBg out -the e^ent -df cotiatry over,wiicIi any pariiailar 
foraiation este.Ms*-- whether elialk, red saiidstoiie^.&c. ; also* 
tlie coal fields — -districts where the iron and other ores are 
£oiiiid-~-'siate 5 tiri, cbpp,er— and this coloured for the 
purpose, with' references at .the side, is a most useful piece of 
school apparatixs j—it not only gives a teacher an opportunity 
of pointing ont.wdiore those minerals are to be foimd— how 
they effect the agriculture of “a district— the (.iiaraeter of its 
population and their. eniplbyments-*attracting an agricultural 
or a manufacturing class— but the children get a great deal of 
information by examining the map themselves. I have very 
often 'found, a hoy answering questions on this subject,' of 
■which I had no notion that he had any idea, and have found 
. that he' had got at the knowledge himself, from the inspection 
' , of a geological map on the walk of the room. 


There are many things of an ordinary statistical hind, 

. ' ^ connected^ with our social economy, our manufactures, &c., 
which might be. made subjects of useful lessons to the boys in 
a school ; ■ such m. the population of the difierent parts of the 
' United Kingdom at periods when a census has been talveh’ — 
the decennial increase, the average annual increase, and this 
' ' whether greater in the inanufectiiring or agricultural di's- 
'trlcts— the average number to a house, in 1831, in Oteat 
'Britain §*fi2, in 1841, 5^44, so that, at the latter period, there 
‘ ' would seem to. have been, an increase of houses in a greater 
ratio than the increase of population. 

The average consumption of each person in some of the 
: ^ ■ 'common articles ‘of life would also be interesting, as aiibrding 
ideas of a definite, kind as to the average eonsumption of a 
family in a’ village, a town,- a county, &c. ■ ' , 

-.v ' ' ,This “was for the United Kingdom *» 

^ lbs.' ' 


Of sugar in 1S40 

■■ .mi- 


each person. 
' ,, 



Of coffee in IBS I 
; 1^41'^ 

''Of leak 'ib'31 

■"■/' V .' jU ' -¥<1 


lb. 

. -1 5:4; 

1 V56 
t 3*93 : 
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iTtSt' u^crease of ‘population, and that, 

■ tJieie jt> not an increased consnaiption of . it in the arts wo 
are progressing in cleanliness. ' , ^ ^ ^ 

of oir coal f as fnel, and the extent 

this enables us to turn large tracts of 

have Sou? muit otheritise 
nave groun wood ;— coal, for smelting purposes— for makin"' 

gas to .light om- towns-this mode of lighting introdiTcS at 
“ fetter for tlfe purpose £nl 

.In lnigland the coal field is about th of the whole sur- 
face in Belgium in France .4^1“ 

^ Different kinds of coal differ in their heating powers. 

'iaik nhmvzngtliarelattve heating foviers 0/ certaii^ comlasiibkniatenah. 

. Best tuif , , 1 • 


'on flic 
lequencc 
ecembei 




?' ■' i, '"■' ii 

Siifimiliiil 


142. ' STCaiSTITK HINTS. 

HoiiseMd Gtejisiis - » • . * ; , •' *^4*77 

Woven mto metallic clotijj, eacis square IbcIi oi* wiiicli 
contains 10,000 meslies , . « • « 

Bar iron, worlii £1, when mtinufactiired, into — 

AgricuUural implements, became . * » • 3*51 

Barrels, musket „ .... 0“10 

Blades, razor, cast steel „ .... 53*57 

Blades, of table-knives „ .... 35*70 


Door-latches and bolts, from . 

Files, common, became , 
Horseshoes • 

Saws, for wood . 

Needles, of various sizes, from 

<fec. dire. 


4*S5 to S'i-dO 
. S'55 

. 2*55 

14‘2S 
17*33 to 70*85 



' ' The above are given simply for the purpose of suggesting 
inquiry as to the value of labour compared with that of the 
material in manufactured products; — other instances of a 
domestic kind would occur — such as the value of the raw 
material wool, of different qualities, compared with the price 
of a pair of stoekings—a yard of flannel — of a coat of the 
kind ordinarily worn — -of a hat, &c. 

The increased value given to the skins of animals, 'wlieii 
manufactured into shoes, gloves, harness, saddlery, or any 
other thing made of leather-, &c. 

Increase of value in flax when manufactured into linen, 
tablecloths, made into sheets, &c.,— -pointing out the advan- 
tages to a country in being able to manufacture its raw pro- 
ducts, whether of a- mineral or a vegetable kind, over one 
: which is obliged to export them in a raw state for the purpose 
of being worked up : — also to what causes it is owing that 
particular manufactures are located in particular districts— as. 
that of cotton in Lancashire — woollen at Leeds — cutlery at 
Slieffield, '&e. 

Too much attention cannot be given to all these things of 
an industrial character, from -which they can form a deflnite 
/ idea 'of the coiuparativd money value -which 'Society pays for 
the; ’various branches, of industry, of skilled. and unskilled 
labour; - ■ • ' - 

' Of. the' extent 'to which internal communication and rapid 

;':modes-ofvcnhveyance''may^m^ powder 'and''nfthct'‘ the'"^" 

'■ productite Indus of a country^ the following jiassage taken 
‘ freih’ Babbage maiy -give the^ reader sc^me idea t ‘ ‘ ' 

Oix/the Ktahehestef railroad, '&r,examplerhbov’e half a' 
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fflinn.illj; andJ^ppokageacli persoa 
Sn t? ^ traMt betweto Manchester 

fiftl tK ^ Imndred thousand hours, or of 

S.W days, of ten hours each, is efiected. 

one *0 tbe actual ijower of 

Q auSvlf J sixty-seven men, Trithout. increasing the 
tint thJ tL?“i «0“S"med5 and it should also be remarked 
vaimble thin .supplied is far more 

tlie^ onlf Manchester railroad was 

<>Tf<>if!ir + +1 estaohshed; the present state of things adds 

greatly to the interest of the ohserration. . , . 

nafv?hiS.Tof”f? ® Pledge of the ordi- 

hi'^ dehAhL ^ V “{ ®°nf S'"® ® character of usefulness, to 
bUa hn7 ^ interest those who are taught, and 

also interest the parents who send them. - ^ , 
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LncTUEES, about fifteen or twenty 
minutes long, will be found a very effective means of instruc- 

Ihemselyesf 

■ Truth and ^’^sehood— industry and idieaess-T^sobrietf and 
drunkenness— honesty and the reverse,,&e. ■ > ^ , 

0^’ *iii’ds~of animals, their in- 
*c ji on subjects connected witli the occupations 

of the district— agricultural employments— mining, manufac- 

■wS’flv ■ ’ ““ particular application' of substances with 

M Inch they are acquainted, &c. And when a master is quali- 
fied, he might take such as -the folioudng :. , , ■ 

fhe atmosphere— as a vehicle of heat and moisturer-as a 

&*e.;':mist and fogs, &c., 

^bat is meant by' conversational lessons, 

^litioIkwiBg lEay be takeii asiilustratiom-; • 

go- on, to explain that, 
the diflerent, substances of which it k'cpinpqsed ai-eithe flout ' 
'?L ■water, bam, salt; that, these .again are not' simple, 
thlvZt ,«p cf »any elementary substances into winch 

they can te separated. ’ ■ , - 
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, '' Mont contains gluten, .starcli, &c., wiicli form tlio 'BtitritiYe 
. 't-' ' part of it as food* 

j, . . , Water can be ' decomposed into its elements, oxygen ^aiid 

' ' * liydrogen— two gases, wMcli can be again reunited to form 
'■ water. 

8alb of a gas, not colourless like tlie otlier gases, but yellow, 

\ , wliicb’ cannot be breathed, and a metal, sodium* 

I;,; Barm, a froth which rises to the top of beer diiriiig fer- 

lijb , mentation. 'That if the smallest crumb of bread be taken, 
■'('IK ' .so small as to' be only just visible, it wiD. coEtaiii something 
' of ail these different elements ; that if they divide this again 
‘ into a thousand pieces, so as not to be visible even to the 
r|j, ■ .-naked eye, each of these would contain something of all the 
h different elements of the loaf. 

.'iij'i , ■ Again, when the loaf is cut we se’e a number of ceils of 
fi'; , various sizes— how came these there? The barm causes a 
.'''j;; ; • \ . Yinoiis fermentation to take place in_ the tloogh, by which an 
’ ' air, heavier -than common'.air, and called carbonic -acid gas, is. 

' ■ 'il I, formed ; . this, as the dough warms, expands, tries to escape, _ 
bj'i;'' . but the dough, by its tenacity, retains it, and in this way these 

' cells are formed. , ■■ ■ ' . ^ . 

, • Then, again, the number of people it has given employment 

to before it became bread: from the plougliboy up to the 
; farmer— from sowing up to threshing— irom the fanner 

lily.. to....market— the..corn-deaier“^.the.,.millerrr»the,.: 
iiJt . baker* t : ‘ ' ■ ' 

■_ How beautiful this .provision of the Almighty for man^s 
/ ; ’ happiness, in making necessary that employment of mind and 
body which is rec^uired’for his sustenance, and withoiit which 
, ’ lie could not live! what an interest this gives to life 1 a 

j ’ ' man will not work, neither shall he eat/’ does more for man’s 
. happiness than the thoughtless are aware of and the labourer 

' /'p ^ who has to earn his bread by the sweat of his' brow is, in many 

* -Instances, a niuch.';more happy man than he who, from want 
ii! , ’ bf em'plbyment,' whatever Ms condition in life may be, spends 
j;|'_ hi^, time 'in listless indblence or in frivolous' amusement* 

i Tke ' fire once lighted:, this heat sets 
free '.the' hydrogen' 'and- other gases M’ the wood and coal; 
/yyUhe hydidgeff,;;)f%^dtia;^diseh ire, is 'supplied 

%itV;piygTn heats the carbon', of 
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tlie fuel to Sioii a halt that it teaSHy miites mtii the 
oxygen of the luel and of the atmosphere/ and f6rms carhoiiic 
; acki This carbon aeeoiis mate'Jn the.,flame^ heated to a 
red heat, is, the principal cause of its gmug out So much 
^ ; light. The tame of hydrogen unites with ■ the oxygen^ and 

produces water™tlic carbonic acid which is. 'formed, being 
; rarefied, ascends through the chimney into the atmosphere, and 
then mixes with it— is taken up by the leaves of trees aiid of 
i ' plants, or descends with the rains, and is again taken up by 

j : the roots-^the oxygen of it k again given out by the plants'tO' 

the atmosphere to support animal life — the carbon retained in 
.'its '^solid !statey_, and assimilated to themselves , by the trees, 
•adding to their soli-d, state, and again comes- back. when. the 
frees are cut down,: to supply us with timher,,fuel, / 

■ > " The 'heat of the fire not beiiig sufficient' to cause all the car- 
bon of the fuel to combine with oxygen, the combustion is, as 
it w'ere, incomplete— the uncombined carbon rises in the shape 
of snioke, and is partly deposited on the sides of the chimney, 
and is collected for manuring our lands, and again used up 
fQj. yegetable life *, that part of it which ascends into the at- 

ji mosphere Js washed down by The rain, and so feeds the 

■ plants ^ again. ' > ■ _ . ■ ; 

How beautiful to watch the ascent of the smoke on a calm 
! ' 'Summer's .'evening — sometimes ascending merrily, denoting 
fine weather, at another descending the moment it has left it ; 
ascending because the specific gravity of the air is greater than 
that of the smoke ; standing still, and in a sort of stable equk 
librium on a calm evening, when the stratum of air in which it 
is fioating is of the same specffic gravity as itself ; and clescend- 
. ing wffien the specific gravity of the air is less than that of the 
smoke I • • * ' ‘ 

, ‘ ; 'Here, we see, in this apparent destruction of vegetable .mat- 

tc^. that nothing is lost ; the gaseous. part which went up the , 
chimney, and which forms a very -great , proportion of the/ 
whole, returns again 'to nourish vegetable and animal life ; the, 

■ ’ ashes - which remain, and contain the morganiC'.part of the fo.eh' ‘ 

' _are spread upon the ground to be dissolved through the agency , 

' ‘'of .water and of the atmosphere, and so carried into the- 'roots ; 

, ^ for' the nourishment and support ;fresii .yegetable' mutter- 

; " Not the siightfest,^ particle' is lost, and if aE’ the -products .of The 
combustion, were 'poliected---the water# carbonic acidyTmokey' 
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aslics'— aad welgl^ed,, their -weight would be foniid ' greater 
tliaii that of the ' fuel, ''haYiBg been increased by tiie oxygei3._ 
taken from tlie atmosphere during tlie combustion, t 

Tim fimne of a candle miglit be tlie subject of two or three 
conYersationai lectures of tiii^ kind— showing the wmy in wbicli 
the tallow, or wax,, ■wlien reduced into a 'fluid state beat,, 
ascended by capillary attraction up tlie wick, a length of which 
between the candle and the flame will be seen to be^moistened 
with it j a higher degree of temperature changes this out of a 
fluid into a gaseous state, consisting of the different elements 
of the substance ofThe.candle, one of which, hydrogen, ignites, 
the oxygen- of the atmosphere' supporting the flame, and 'the 
carbon, another element, asceflding in the flame, and . being 
heated, increases'the''<paiitity of light; The products of this 
combustion, water and" carbonic acidy may' be collected by- 
placing a fimnehshaped glass tube, with the- larger end over 
the flame of the candle, and the smaller one^bent and,-#bri' 
immieating' with -a glass cylinder kept cool, w passing/'into 
which the watery vapour ' arising from, the be 

depositedy and the carbonic add passing on miglt*tl«leeted 
by am apparatus properly '■ arranged at the other' 'end of th'O 
cylinder', and then tested. 

. It has been found that the water produced by the burning of 
candle is nearly equal in weight to that of a candle con- 
.,simmd ; ..the .collected products wTndd be greater than this 
weight, but it’wifl at' once be seen that Iho oxygen of .the 
atmosphere consumed explains this the gas collected when 
.properly tested will: be shown to be carbonic adcL 

'That the vapour arising from the burning of a candle or ii 
, jei of liydrogen -‘‘contains a great deal of waiter is'CUsily shown, 

'' l)y holding a cold glassTn such a direction that the .ascending 
yi^pqur may pass into it— the glass immediately becomes dim 
abd •wet«-^thq same'jnayba.siiovvn by 'holding cold glass oyer 
.'a„ burning piece of cfltton— of paper— or a spji'nter of wood* 
;’''E|asonwh|:' the glass should be. 'cold. ■ . 

' Again, metals, such as lead, iron, &c., in a minute state? 

’ ^ ofi' diyisiq% are ^,mueh'’innt*e inflamnmble 'than tallow, 

or even than. gunpow’-der, taking Are at the. tempratiire 
' of the atmo-pherCr-^^solkm an d. potassium igniting the .momeiit 
//they, & contact with, water or with ice— and if spirits of 
^,a oa'-fee, ‘iron'flhng^ 





COJMYERSATIONAIi MCTOEES* ‘ 147 

tiroTO on the iame will burn ^ and fall into f be saucer, when' 
tJiey can be examined and will' be found, oxjdbed,' but grains 
of gunpowder tbrown into the flame iU' tbe same way will not 
ignite* 

Tallow, oil, and fat require to be heated up to a .certain, 
point, when they readily barn, but must; wait to be artificially 
heated before they do so — ^Iiow beautiful this provision in 
order that, they may be turned to the purposes of mankind — 
lighting their dwellings — enabling them to read— to work 
hqw important all this to civilized life I — and while we consider 
all these things do not let us forget Him who made them/^ 

In giving a short conversational lecture on birds, for in- 
stance, the teacher might speak of the 'Way in- which they 
build, their nests— whether in trees or. on the ground — ^the 
greater degree of. skill shown by -some in doing this^ than hj 
others — -but that all birds of the same kind build in the same 
way — that a bird builds its nest by instinct — -man builds a 
house from reason, improves and profits from what others 
have done in that -way before him — but. that birds build now 
as they always have done, 

The striking diiference of the state of their young, vrhen 
hatched and leaving the egg — ^the chickens of the barn-door 
fqwh and of .others of that class, will run'abouf and seek their 
own food the moment they leave the egg — ^want but little as- 
sistance from, the parent birds, that of the mother alone for a 
sho,rt time being quite suflicient, and the .care of the male bird 
is not wanted in assisting to bring up a brood of chickens — 
the same with the duck — ^young ducks take to the water, and 
look out for themselves immediately. 

Others, again, such as birds of prey, the eagle, the hawk — 
all our small birds — ^the young of these, after leaving the shell, 
jire in a helpless state for some weeks, and: depend entirely 
support upon the parent birds,, and re.quire the assistance of 
both, in order to find a sufficient supply of food ; these are 
always found in pairs,, and want the. assistance of .both the 
.parent birds to bring' theni up,. ‘ ‘ \ . ' . ■ . ' ■ 

Then' the. structure of the bDnes--^-bemg hollow tubes* 
and fuU 'of air-cells— caused by little^ strengthening, bony pro- 
cesses, which go from one side of the hoEow’tube to thO’. other 
.-^(tMs' would be seen by splitting .the; bones pf fowls.)— the 
butpde bony substance of the tube being thickest, :at' the extre-_ 
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snitiesj where ste^gtiiis vanied-^-all lliis required for the 
ptirpases of fiight; Buf.iB’tlie bones of animals nioYing on the 
groTinch these parts of tlie bone are iilled with itiaiTow 

—fewest air-cells- ill', tlie ■■bones of those birds whose liabits ilo 
not require long flight,. The mechanical structure of 
the wing— the 'piiiion-boBe. moving iu order to stretch out 
the feathers in the ^ame plane with the one, to which it is at- 
tached — ^if it admitted of an np-and-down motion ont of that 
plane, the wing would -be ninch less strong, anfl a mudi greater 
mnsenkr. . q3Qwer to produce the same effect in 

■flight, . 

^ Agma, cm flsh for instance— some breathing b j ■ means of 
■gills, so .as to get at the oxygen contained: in the 'air of ihe 
' water, aU water- containhig air, it being necessary to tho life 
pf flsh* Air containeddn water being richer in oxygen, by 
about 25 per cent, than the air of the atmospIiere*-*r'tMs is ini- 
, poitant to fishes— although cold-blooded animals do not re- 

■ quire by any meaB;s.'tho same amoimt of oxygen in .a 'given 

. time as hot-blooded, ones of the same »i25C“-^pcrhaps not more 
than ^%th. ' \ ^ , 

' Some fish, such as the whale, &c., brcfatlie by meaiis' of 
lungs, and take in air, for wMch purpose they are obliged;-! fe.\ 
, come up to the ^surface of the water# ' ' 

^ All air-breathing fishes have a broad flat tail— a horizontal 
giving' them a mechanical advaB,kgc in rising to the .sur- 
face' — ^fishes breathing through the gills have the tail vertical, 
perpendicular to the 'water fin which they float— thus to propel 
’them forward direct, their motion— some fish, g^datiiious 

.masses, breathe at all points of their surface, 

■ ^.One reason why. some fl^h live longer than otbers ■otit of 
water, seeniKS to arise front their, having a dilfercnt ffiucl of 
gill^pne which retains a, quantity of, water, and so long asthey 
-can get oxygen from this water in ■the gills thoy -continiie to live# 

' ^'.rApy one,wisMngto:|ive short conyersa,tiorial lectures of this,’ 
kuuls if untccuatoiu^d. tn do. so,' will, find it -of assistance to- 
read from., a book any striking, passage #icli. may occur, - or' 
whkh he fiiuy happen to -meet /with .in liig qwn reading, 

, bracing, facts easy of illustratioii> or describing the maimers and 
fiustoffisfif , other, nations ^ ' such, for ‘instance, as the following s 
Certain, insets, nan riin aboi^t;on the surface 0 .f the 
ff|ey^itoe\b3ksly okiipy a momdmWe- surface, 
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o?er tliem. Many -merry parties are formed, to. spend tlie 

eYcniiig fishing m these places ; benclies are arranged on 
either side of the hole, with planks to keep the feet of the ice ; ' > 

a dozen or so of ladies and'geiitiemeii occupy these scats, each 
with a- short line, hook,- and bait, lowered through the aper- 
ture below into the dark riyer. The poor little tommy-cods, 
attracted by the light and air, assemble in myriads under- 
neath, pounce eagerly on the bait, announce their presence 
by a very faint tug, and are , transferred immediately to the 
fashionable assembly above* Two or three Canadian boys 
attend, to convey them from the hook to the, basket, and to 
. arrange’ invitations for more of them, by putting on* bait. As , 
the fishing proceeds, sandwiches and hot negus are . handed, 
about, and songs and chat assist to pass the time away. 
Presently plates of the dainty little fish, fried as soon as 
caught, are passed round, as a reward of the piscatorial 
labours. The young people of the party vary the amusement, 
by walking about in the bright moonlight, sliding over the 
patches, of glassy ice, and visiting other friends in neighbouring 
"cabins ; for while the tommy-cod season lasts there is quite 
a village of these little fishing-houses on the river St. Charley. 

Although the temperature is usually kept very high mf bin 
doors, by stove-heat, people never seem to suffer by sudden 
transition to the extreme cold of the open air. I , have often 
seen young ladies, when the thermometer was below zero, 
leave, a hot room, where they had been dancing, and walk 
quietly home, with very little additional clothing ; the great 
"dryness of the air preserves them from danger. InthcTerj 
low temperatures, a razor may be exposed all night to the air 
wffhout contracting a stain of rust.. Colds are muchless fre*^ 
quent in winter than summer/^ 

The wintei: markets' at -Quebec are very ■ curious ‘s ^ every- 

thiUg'is frozen. , Large: pig% y^ith the peculiarly bare appear- 
ance which that animal' presents .when singed, stand in- their 
; hatUr4 'position nn their rigid- limbs, or 'upright in comers, 
killed, 'perhaps, monthsbefore. ’ Pmzen masses of beef, sheep, 
'deer, fowls; cod, ^ haddock, and cels', 'long and stiff, like walk- 
.ing-sticy,"bbpubdbnitlie'StalIs. The farmers ^ have a 'great . 

' _,udva-ntage; in/this country, ,iu being able to fatten /their 

btpck-duting:the-'abuMance'--of'summe^^^^^ 

at’ the 'first colffmailhpr^ keeping them frozen, -to - be disposed ' 
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o£ at theu! pleasure during the winter.' Milk is kept in tie 
same manner, and sold by the pound,, looking like lumps of 

1C6* 

The above passages will suggest many interesting observa- 
tions on the habits of the people, climate, &c. ; that, although 
ice IS ice, yet it vanes in its temperature, and that a mass of 
ice (milk) at a low temperature (zero, for instance,) would do 
more for cooling purposes, than the same mass at a tempera- 
ture near the melting point. Canadian ice is better than 
linghsh ice, and why ? 

Then, again, these frozen animals, &c., how is it that the 
animal bndy, wMle alive, is not cooled down to tlie temperature 
01 the atmosphere, and of the objects around it? — what is it 
winch maintains this internal heat that resists the cold?— a 
degree of cold in some climates far below the zero of Fahren- 
heit, and preserves an internal temperature in warm-blooded 
animals, varying_ but little on either side of 96 '’— remaining also 
about the same in the hottest climates — ^refusing to be cooled 
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The siK^iFG 6f the' ahildreiii here 1ms ^ been a good deal re^ 
marked iipon^ as 'being better than is nsimily foimd in schools 
of tills Macb'partieitiarlj'iii the cotnitry* I have myself wit* 
nessed-,^ with great ^pleasorcj the good moral effect, aiicl at the 
same time c&erfiii ' feelmg, wbich this gites rise to among 
them. They are taught by one of the jiarishioiiers, who, 
although busily engaged in other tilings, finds time to instruct 
the children- of Ms neighbemrs ; and has that .pleasure in doing 
good to others w%ich -every welhregulated roiiid ought to, fmh 
Buriii^the winter- they mCet' every :Wedac‘sday-eveiung at’tlie 
elass^poonh which ' is^ well • lighted and waimri4 ' wbef e-. I occa- 
sionally attend-mysrif, 'and always with' feelings of satisfactibris. 
in: seeing sitty m seventy children (which is the number of the. 
"singing class) spending’ the evening in so rational a manner. 
In addition to, Psalmody, they sing in parts many of the moral 
pieces in liullaM^-, books, . as "well as others, not forgetting 
Eiile Britannia, and God .-Save the Queen, and have as loyal 



tl tfo V ‘f ^ ®»<^® wse—so lono- wil 

fo TOy of education, and itiK« 

of them® wS options and against difficulties arising out 

Ji ^ personal natare, wMcJi, if lie does not 

riiouKl° the bettei- 

atid o-Anri i“ over the children by kindness 

and good temper, reasoning with them in a cheerfui war; ^nd 

idleneL^aarwanTof ®® possible, between 

the siL fwn? are set to 'do 

inshn^ ?f ’’y piece of poetry for 

aiir?S\rb^l'®K task-^he should not be 

angry with a child which has aone its best : this is an ermi- T 
hare often seen in schoolmasters. , ^ ' ° ^ 

,,T -& anecdote ;in Si 

Jjife^ of the kte,.Dr. Arnold,’ ’’■ ■ 
the mmd- of every schoolmaster in EnglS. 

place where he lived), he had C-- • 

spoken sharply to a pupil, who was a plod 

taken great pains . wt..- .1 

lyiiy do you speak angrily 

he best 1 eaii/^ Years afterwards he -used' to tell tliis'^or? 

iieYer.felt so mueli-asIiaBied ill 

^ speech I hatemevef forgotten’* 

Iffis leqmres no comment, it speaks both to the feeIino.s Tnd 

^ P one thing on earth which is trtdy admirable, it is 
Xretw LT'f""^ Messing an iaferiprityiofiJiataral powers,' 

will iif>v/> ft. habits of cleanliness,', the ■schoolmaster 

owi tlKff aot 'Set -V example in Ss 

ssTmanTL’ S-Oshayb'd, as I 

see many do j th?s has ft,dirty,<tiid a sIoT^niy appe^wice^^ 
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■wkicj ought; to be togiifel|4|p: 
^ k; ■ At .Lalehato^::|t|i; 

l,'..oi3,ee '^gok’out- of /patieiiceAh^ 

r - I 7 ' ~~ r — tfUid had 
looked ^iip ill his feicc, md 
di\f^ ipdee4, 1 atii doiBg, 


I5'4' , , . ^ " straoEstiT® ^ ^ ' 

He stoMd eBdeaYdi 32 ‘:t 0 mal:e them opea atid straigil- 
fotvard in ^tlieirvcondact, and on aE oecasions to speak the 
tnitli — ^to get' rid .of aE those feelings of ioW oumnng “wiiicli 
are tOo prefalent in 'the labouring classes~to be an example 
himself of opem mahlj, and straightforward conduct., He 
must not attempt to despise others for conduct which he him.'** 
self is gniity of. 

He slionld set, an example Of indnstryj thriftiness, and goinl 
management in Ms own honsehold ; by this he' will gain 
good opinion of those .around' him;» ' and-y^ry much 'in'crease big".' 
power of doing. good,’ < ■’ . 

, ^ ‘ In 'his religious teaching he should impress upon them, and 
_ ^ show it in Ms own conduct, that Scripture truths are not in^, 
tended as mere idle words, always in their mouths and little 
thought of, but are intended to be acted upon. 

. The 'following passage from a paper of Addison^s' in the 
Spectator eonTcys an iustructiye lesson, and requires no coni*^ 
mehti ■ ■ '. • * • ’ > . 

_ Ij: is of unspeakable adyantage to possess our minds with 
an habitual good intention, and to aim all our thoughts, 
words, and actions at some laudable end, whether it be the 
glory of our Maker, the good of mankind, or the benefit of our 
own souls, 

person who is possessed with such an habitual good 
intention, enters upon no single circumstance of life without 
considering it as well pleasing to the great Author of his being, 
conformable to the dictates of reason, suitable to human nature 
in general, or to that particular station in which Providence 
has placed him. He lives in a perpetual sense of the Divine 
presence, regards himself as acting, in the whole course of his 
existence, under the observation and inspection of that Being, 
whb^is privy to all his motions and all Ms thoughts, who 
/'knpwsMs ^dowmsitting and, his up-rising; who is ^ about Ms ' 
patEand about Ms bed,, and spieth out alijiis ways/ In a 
■ , word, .he .remembers that the- eye of Ms Judge is always upph . 

; Mm, ^ hnd , in every aotibh he' reflects 'that he is doing what 'is, , 

. . commanded or allowedhy him who will 'hereafter either reward' 

, . or punish i®Ma' was the character of -those- holy men Of old 
^ , whd Jii that ; beautiful phrase' of Scripture are said''’to‘haye 
/.walked wEhM/.^' V/ ■ , ^ . . / 

of these ''observations m,ay appear iriteuacl common* 





r. , . ^ ’ lo'g 

I)liic% afici I will not go on 'ad^ngio-'iMii* . -Tlie seliool- 
nipter onglit to sos and feel' that 'life is- made of little 
ti'UQgs-^tlmt man is a ^^'bimdle.;pf and^^ it is 

xiierefore of importance he should acquire goofloae$iii yoiitlij, 
ami that although ^eacii single thing maj not of itself appear 
or iniportaneCj, it is; only by attending to each separately that 
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, , _ _ views on the subject of seenlai’ 

instrachon iu our schools, I hope it will not be supposed that 
I ani either indifferetit, or would give less attention than ouscht 
to be given, to those Scriptural truths which are the fouiulation 
of all , sound teaching, and without which .an education of 

a Jtnero secular hind may be a very delusive guide. ■ ■ , , 

In the middle and educated classes, a religious foundation 
^^ay generally be laid at home, .but with the labouring and 
uneducated' classes this can hardly be said to be the casm 3It>- 
own experience tells me that the more they.hav'e of secular 
hnowledge— the more they know of their own language, the 
grammar of it,, so, as to get at the construction of" a sen- 
tence, the better they vnll understand, andtthe greater inter- 
est they will take in those fiindamental'truthr of Christianity 
which it is essential for them to know, „and. without which 
they cannot even be called Christians — truths which' they 
ougbt'to know and believe, for, their 'souls’ health;, the more 
also they wall feel that the precepts of the SospM are intended 
for their guidance through life— to be acted upon, and not 
merriy to be talked about— to guide their thoughts .and words 
-aHa actions-^aiid ’ if they;, do, not take’ them as- their 
guide, and, by God’s help, 'epd^avour to';, act ’up, to .'them— 
whether they belong to the church or dissent from it'-l— they 
are; J|i,t!feiy nomM Christians, and might as weU.be called by 
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any otlier name.' ^Tliat if religion' does not uiak'e'tlieni fcettar 
’ ill all the. relations :of ilfej as parents doing their 'duty to tlieir 
eMldren and all around' tliem— as’ children'^' obedient to tlieir 
parents, grateful to them in after-life, trutlifui and lionest in 
all they do— so far as they are concerned, it has failed in its 
intention, and that they are not doing what they profess they 
ought to do. That praetical good conduct is the best proif 
which they can giye.that they heiicYe what they profess— that ■ 
the same substance of Christianity ‘is contained in that beauti* 
iul passage- 'from 'St. -Paul, which cannot be too’ often or too 
■' deeply impressed upon their minds, The grace of God that 
bringeth salvation hath appeared unto all men, teaching us 
that, denying ungodliness aild worldly lusts, we should live 
soberl}^, righteously, and godly in this present- world;' looking 
for that blessed hope ^ and the glorious appearing of' the great 
God, and our Saviour Jesus Christ, who gave himself for us 
that he might redeem us from all iniquity, might rescue us 
from the power and dominion of sin, and purify unto himself 
a peculiar people, js^eahns of good ivorh f ’ and that they ought 
to.endeavour to acquire the virtues, the temper, and disposition 
'of a real Christian. 

It has been asserted, ^^that man acts more from habit 
than from refection,'" and of the truth of this no one can 
doubt— but how important then that, in the education of 
youth, tlie training of the mind should be such as to inll.u« 
ence for good the habits which are then formed, and on 
which the character of the man so much depends; not only 
should he be made to feel that, in a wmrldly point of view, his 

^ And can«t tlibu, motUer ! for a moment ihmk 
Tiiat we, thy ctiildren, wben oM age siiall slied 
Its blancliing. honours on thy drooping head. 

Could from our best of duties evei- shrink ? 

Sooner the snh from his high sphere should sink, 

Than we, ungrateful, leave thee in that day 

‘ To pine In sbUtude thy life away, , 

Or shun thee, tottering on the gravel's cold brink* 

Banish' llie thought I where’er our steps mav roam, 

, • O’er smiUng plains* or wastes without a tree. 

Still will 'fond-, Memory .point our hearts to thee, 

■ ' AndhJri»i’the.plehsures df ■ ' ‘ 

While-Batyhids.-us all thy griefs assuage, 

. And smooth:’thKpihcw;bHby . H*K*Whitb 











A soul iii all things, and that soul Is God. 

Happy who walks with him ! ^vhom what ho finds 
ui fiavour, or of scentj in fruit or flower: 

Or what he views of beautiful or grand 
In nature, from the broad majestic oak 
To the green blade that twinkles, in the sun, 

Prompts with remembrance of a present God,^’ 

Not that cliildreii should he made to feel that there is anv- 
thiug gloomy m religion, or in those feelings which spiin^ 
tram viewing the works of nature in a devotional spirit ; on 
the contrarjr, I snould wish to have them taught to look on 
the cheer.ul side of things, and to find lessons of happiness 
3.11 tlie works of nature wkich are around them 

Behold ! and. look away your low despair 

the light tenants of the barren air ■: ■ - 

, . . To them nor stores nor graimries belong': ■ 

A* ought but the woodland and the pleetsing song. ' 

I et, your kind heavenly Father bends his eye 
On the least wing thfit flits along. the sky. 

To Him they sing when spring renews the plain, 

10 Him they cry in winter’s pinching reign; 

^01' is their music nor their plaint in vain— 

He hears the gay and the distressful call. 

And with unsparing bounty fills them all. . 

Observe the rising' lily's snowy grace, ' 

Observe the various vegetable race a , - 
They neither toil nor spin, but carelesai grow : 

Xf f they glow. 

What regal vestments can with them compare— 

V^'hat king' so shining, or what gueen so fair ? 

If ceaseless thus the fowls of heaven- He feeds ; 

„V.? Ke spreads : , 

w di He not care for you, ye faithless,.say ? 

Js he unwise?— or are you less than.they? Tuoafsow, ■ 

111 liiS; Nat Ural after iiayiiiff' 
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the works of nature, comes to the conelusian that “the world 
al ter all, is a happy one wicl,yii the sense in wMeh heintended 
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i% tliis yim k perfectly . rights pci it ought to duty of 
every teaolier.to tram'iip'tiie yoiiDg to see and contemplate the 
^ goodness of the Almighty in, tlie designs of creation— to see in 
' every tiling happiness is. the rule, hnd misery the excep- 

tion’^— to contemplate with pleasure the air^ the earthy tiio, , 
water teeming' with delighted, existence;” he goes on to siiy^ ” 
In a spring morn' or .summer evenings on wMchever side I. 
turn my eyes, myriads of hppy heings crowd upon my view ; 
the insect yonth^ arem, the wings, swarms of new-born Hies are 
tiying their pinions in' the, >nr their sportive motions testify ' 
their, joy, aiid f he ' ephation which they feel in, their lately. 

, disOovered faculties, Alice. amongst the lowers' in spring is 
one. of the most cheerful objects that can be looked nf,pon ; its , 
life appears to be all, enjoyment— so busy and so pleased’; yef 
it is .only a specimen .of insect life, with which, by reason of 
the animal being half domesticated, we happen to be better 
acquainted than we are with others. The whole winged insect 
tribe, it, is probable, ’ are '.ecpally' intent upon their proper 
employment's, , and under, every variety of ■constitution grath 
fied by the .offices wdiich, the Author of Nature has assigned to 
them. But the atmosphere is not the only scene of enjoy- 
ment; walking by the sea-side in a calm evening, upon a 
sandy shore, and with an ebbing tide, I have frequently re- 
marked the appearance of a dull cloud, or rather very thick 
mist, hanging over the edge of the water, to the height, per- 
haps, of half a yard, and of the breadth of two or three yards, 
stretching along' tiie coast as . far as, the eye could reach, 'and 
always retiring with the water’: when this cloud, came to be’ 
examined, it proved to -be nothing else than so much space 
■ffited with youiig’'shripaps,in the act of bounding into the ait 
‘from the shallow margui of the. winter or from the wet 'sand. 

If any thotion of. a hnimal could express defight it was 
'this-; if.theydiadineantto.make signs-of their happiiiess,^ .they ■ ' 
could not have done it more'intelligibly. ■ Suppose, then, what 
I have iio doubt of, each individual of this number to be in a 
state of positive enjoyment, what a sura, collectively, of grati- 
dcationAud; of pleasure have we here .before our view* ' ' - ^ 
'^^''The‘;-yphhg.of alLanimalsappei^J* tomre to receive pleasure ' 
simply frOiA the pxercisa . of ' thpir limbs ,and bodily faculties. 
AAkildis delight^ wfh-spealdhg, without haviug anything to 
,siyi' and with waEipg without kpiowiPg where to gqi ak4 'priot : 


\ 
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to botU these, I am disposed tO’ belie'^e;itbEt;.the vakmg hours- 
of infancy are agreeably taken up ’W’ith'thehxerdse of vision, 
or perhaps, more 'properly speaking, with learning to see.” 

liow desirable, nay, how enviable is ^thafc frame of mind 
which call reason thus, and hnd sources of .happiness in 
watching the habits of the animal and vegetable world around 
them 1 that can see only happiness in an action, which appears 
at first sight to have no meaning, the leaping of a cloud of 
, shrimps from the water; and where anmninquiring mind, or 
one ofa gloomy'temperamentj would merely say, this is to 
avoid the danger of falling into the jaws of some fish«monster 
which is below the' surface, ■ 

These are iliy wondrous worlcsrlirst source- of good! 
i^ow more admired in being imderstood.^^ 

^ Who can listen to the carol of the lark as he soars in the 
air, and seems so happy, without feelings of delight and 
without refiections rising in his mind which tend to make him 
both a better . and a happier man ? — ^^^ho can witness the 
familiar habits of the robin, and see how contentedly he will 
perch himself on a neighbouring bush close to your side, and 
poui’ forth his song, without having his own feelings tempered 
down into harmony with nature ? — How can man in the midst 
of all this, which points out the intention of ah all-wise Creator, 
think that he of all God’s creatures is the only one intended 
to ,b® unhappy ! - ' ' 

^ No,! — ^let him learn to admire the beauties of nature — ^let 
him learn to occupy his hours of leisure in trying to under- 
stand them^ — to find • ■ ' 

Toiigiies in trees- — books in tbe running brooks-— 

Sermons In stones— good m everything 
never did betray . 

The heart that loved her; ^tis her privilege, 

Through all the years of this oar life) to lead 
From joy to joy: for she can so inform 
The mind that is within us, so impress' ' . 

With cpdetness and beauty, and SO feed ' / ' ■ ■ 

With lofty thoughts, that neither evil tongues, 

Eash judgments, Bor the 'Sneers of selfish man, , ’ 

’ Nor greetings where no kindness 'is, nor? all ■ ■ > ' '/ 

, The dreary In tercom*se of. ;da-ily life ' . ^ 

Shall e^ex prevail,’ that all which we behold 
, _ Is full of blessings. • Therefore-let tbe morn' - ■ ! "; " 

Shine ou thee' iu thy 'solitary walk j - ? ,? - 
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■ 'And Iet.tfce;mkfy nioiijitalo be fp*e 
' 4^ blow-agai#t'tbee; md^ in after vmim ' 

Wben these wild ecstasies shall be matured ' ' ' 

into a sobei’ j^leasuxe, tk^ fnind 
Maii he mm&mimf&T aii iowi} fomA\ ■ 

'U^ mmf^^ U a dmeUing^pkce ' 

l>pr all swee! sminds and harmonieA- r oh I Hum 

li Hohtude, or feaiv or puiOj or ^rrlot; 

^boiiid be thy portloB, with what .healing tlioaglits 

w tender ^03^ wilt thou remember ^ 

. Aftci theM, my exhortations! . , B'orsswobtw. 

■H'atn.i'ej enchanting jn yj'Jjosc fotm . 

And lineaments divide I trace a hand ' 
pat errs not, anil find raptures still renew’d, 
is tree to ali men — umrersal prize I 
Strange that so fair a creature sbodd yet wiini ' 

, AdmuTO, and be destin’d to divide ' ‘ ‘ 

, With mmrni 'objects ev'n the (m 'she finds* ■ Cowm^^ 


uujecrs crii me iew she finds. 

%. tearing and influence wHch, sncii ira-:,is 
“light hare in every class hf 
to. consider; hotr litrie th'ev have' 
Inthpto had, is humiliating to think.', A dryrLrfmS' 
yeaxs_ago, in a college- leeture-roona, occurs to me as* foil 0^ 
memmg, although at the time intended for sarcasm. .Sni 
M undergraduate a question on the refraction of light, vsdth 
which he was not acquainted, and who answered, “he did not 
W much about refraction," the lecturer drvly added, “nor 
.-bout reflection either, I am afraid." I hope' this will not be 
lost upon the schoolmaster; not that I wish him to make his 
remarks in the .same spirit. 

That the sphere of, enjoyment of the labourinar and middle 
classes might he enlarged by education there can be no doubt 
and It was . observed by a celebrated moralist, more than 
fS*’’ that “man in all situations in life should 

ranocent pleasures as 
■ pay retire mtb.them with safety, and 

^ . Witii restel td tiiaiparfc of the' iustntction in the foreo'oino* 

hi ,8 leehagbf paVictoa .whici expeneace 'gives, that in no' 
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n iTKflfio ti of usefulness to. their instruction, as by 

qualifying themselves to teach in these subiects; introdueini 
simple and easy experiments, which illustrate the thLirs haiv 
everyday, and convey conviction with 

them the moment they are seen and explaine'd. It is a nreat 

«»<i thirteen years of 

B . cannot understand elementary knowledge of' this kind, 

teh tlf/f experiment j—seeing the way in 

r I i>iggei^ boys were interested in it here, mid the ten- 
dtiiey It had tomse the standai-d of teaching, and to give rise 

proceeded farther than I at 

vhtS the school is pro- 

vided with Eufccient of a philosophic apparatus!? for all^he 
common experiments ot a' pneumatic and hydrostatic kind, a 
small galvanic battery, an electric apparatus, &c. One little book 
used as a text-book is a volume of Chambers’s Edinburgh books 
latter and Motion/ and this is illustrated by experiment. '* 
Ihe end of all education ought to be, to prepare them, for 
those duties and ihose situations in life they are called upon to 
fulfil whether they be hewers of wood or drawers of water” 
ot those who belong to tho labouring,, the middle, or the upnef 
closes m life, to make them in their respective stations good 
citizens and good Clmstians ; and I think it will be found that 
aecorfing as a teacher keeps this in view, making his instmc- 
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ougM to be— thepoot aie inclined to resist bis anthority over 
their children — to send impertinent messages throngh them, 
&c., so that, at first, heTants strengthening inthcse respects. 
Then, again, the more wealthy do not place Mm in that scale 
of society, that he ought, from his usefulness, to be placed in. . 

In saying tliis, I am not seeking for him a better position ; 
<:han the interests of society require that he should have, and 
which, in the end, his own usefulness will work out for him ; ^ 
—there is no doubt that the schoolmaster who conducts him- 
self w^dl— who can succeed in raising the standard of education 
in his school, and in making it what it ought to be, and what 
' it hitherto has not been, a benefit to all classes around Mm— 
will establish claims upon all, the labourer, the tradesman, and 
the farmer, and upon all in his locality, which will cause Mm 
to be estimated in a very different way, and place him in a very 
different position from tliat which he has hitherto held. At 
present, ignorance, and jealousy arising from it, produce in 
many of the uneducated a sort of dislike to all the instruments 
of education— a sort of jealous feeling, the result of which is to 
endeavour to bring all those leaving school to a level with them- 
selves — to make them mere masses of clay, animated, it is true, 
but in every other respect a mere “ bundle” of ignorance. 

Notwithstanding all the difficulties with which education is 
beset, bnt which must prove less and less everj’’ year, I hope 
many of those who persevere in tMs useful work may live to 
see the labouring classes of this country much more enlight- 
ened than they are .at present— much more respectable in their 
conduct— honest, manly, smd straightforward in everything 
they have to do^not looking upon insolence as independence, 
whieh ignorance does, but feeling that it is a duty which they 
owe to themselves to be respectful to their superiors, civil and 
obliging, neighbourly and, kind to all about them, and ^lat, 
when thw fell in.these things, they are wanting in their duty 
hblh to God and man. . , , 

It 'is painful to observe how the uneducated classes, the 
laisoprer and those above him, will sometimes, froni pure 
ignorance of what is due to themselves, go out, of their way 
to insult others, frofn a feeling that tto is,, ^ they cm it, 
showiiig their independence. When I see this, I am always 
sorry that it; does not occur to them,, that in doing so they are 
. “ only . Ibwering tbenaselves in the scale of ■ huitnaaity and of 
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'eivilmtioB^^aBd tlmt feelings of seIf-.respecfc'‘otiglit' to deter 
mem -from it; education will teacli’_tliat it- doe^, not 'at least 
ought noh .t,o belong to ciYilized life. ' 

As a means of animating those whoy from, their situation in 
Me— from their education or tlieir position, may have it in 
their powder to assist in advancing the. cause of edncation in 
- tlieiF own neighbourhoods, I can only say, if they once expe- 
^ lienee, the heartfelt satisfaction which arises- in contrasting the 
state of the educated child with that of the totally unedukted 
one— the intelligent countenance of the one, with the stolid, 
unmeaning countenance which ignorance produces in the 
other— the good effect nf education on their industrial habits 
^on their social habits— (in fact, so far as my own experience 
here -goes, and judging from those who have left school, it 
. makes^^them, generally speaking, a totally -different race of 
beings),— they will not hesitate as to, the course they oiinht 
to pursue. - , . , , ‘ ^ o - 

It may not be consistent with the occupations of those en- 
gaged in a very busy and- active life to pay much attention 
to the education of those among whom they live, yet there are 
many ways in which they may give encouragement to it and 
to the schoolmaster without, much encroachment upon their 
time.- - They' are many of them- aliwe, to .theheauiies of Nature 
—they can enjoy the growth and expansion of a flower— watch 
each petal unfold itself, and look with . pleasure to its full 
opening and beaut3r— watch it from its blossom to its fruit— 
wh3?', not, then, take some interest in, the opening and expam 
sion of the human mind?**'* What can. be more gratifying to 
the feelings, than seeing its gradual improvement under your 

Tlie natural state of mun must be reckoned, not that in wliich bis 
inteliectuai and moral growth are stimted, but one in'- which his oria'inal 
endowments are, 1 will not say brought to perfection, but enabled to ex- 
ercise themseix’es, and to expand like the flovi^ers- of a plant ; and especially 
in which that characteristic of our species, the teiKlancy towards progres- 
sive improvement, is permitted to come into .play/, • , ' ■ ° 

A plant could not be said to be in its natural ‘state, which was growirr** 
ill a sou or climate that prechided it from putting'fdrth the Uowers and 
the iruit for which its organisation was ■ destined. ISFo one who saw the 
pine growing' near the boundary of perpetual s,now on the Alps, stunted 
to the height ot two or three leet, nod struggling to - exist amitisthocks 
and- glaciers, ^ would" de'seribe that as the natural, itata'' of a tree'wdilcfi,' In a 
mow genial 'soli - and yiimate a 'little lower down, was found ‘capable of 



mmnw, mi tlmt '^m %re rcEdermg it capable ok itsmg tiiose 
reasoning ' po’*pi!'er$ 'witlt -wliidi it is eiicloweclj anil viiicli aro 
intended as tlie soiirce of its Ingliest gratification ? 

'That there are many among those who have paid attenaon 
to the subject of ‘education, ^ both of my own profession mid 
others, who have fears of’ doing too. much— some for one, rea- 
'son and some for another-— there is no doubt ; but it they wili 
only look a little further into it, and seO' what can practically 
be’.done, and- whatjvte those instances where, most has been 
doingrts tie good effebttipoU’ their eonduct, I am well aisured 
they will fed no; ground for. fear.. _ • ■ ‘ ^ ^ 

■' ^he cry 'that it.ib teaching too much— it is teaching 'them 
astrohomyj 'mathematics, is very high.soiindiBg, and nii" 
.'plies’ much more ’than can be done, or even is attemptccl; theiia 
again, consider the' small number who remain even tor 
but the fact is, it is not teaching theny astronomy, &c,, out it 
is merely' making them acquainted with facts in those su> 
iccts'of a scientific Idiid vvMdi they are capaMq- untfor- 
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time there sems, to hare been.. those ^ho' .oWeeted^ to mncl 

ItMnkW^ 

uo“oX,. lU?°ff ’ '^i^ereas before, our forefathers hac 
priiitinm i-\ 1 '* ^* 1 *^ the score and the tally, thou hast causec 
L rlrnw^ ? and thou hast built, a paper-miU. It will 
usuS^rSl-*"^/!'^ “®“ ®i^nnt thee that 

as rm ®nch abominable words 

M,o tfiristip ears can endure to hear*’" . , , ■ - 

men“ts?l®Tnf‘“f *in®.on<;iine of secular, teaebing in our ele- 
to Imnil ™ r ^ with a Tiew to its helping to 

?t tw^nvl ^ what I thihk.most important 

Sn^fi^ /<, ?f’ ®o1k5o1s combining the 

cuneatiou ot the labounng classes with those of the employers. 
lJus has been the aim which I had in the one here, and it is, 
™ °tits most important and leading features, 

and^ has m tins respect been completely successful. 

liae number ill the school when visited by the Eev. H. 
Moseley, her Majesty’s . Inspector, in March 1847, was 173, 
“la*’ ^gos throughout the sbhool— boys, ten years 

tod three months— girls, ten years and eight months; and' 
wthongh many of the labourers’ children remain considerably 
beyond the usual ages in schools of this kind, yet, generally 
speaking, they leave between ten and eleven, and many even 
netore that. It appears from the re.r>ort nf Mi* TVTnc»u,. 



166 • nvumsttm 'MmtB.' / v 

It is ww aflf aneed in its skill year/^" and, Imving watered tlie 
working of it in' all^its bearings, from tlie first, ,witli a great deal 
of attention, I feel that I may, witli some degree of confidence 
offer a fewobseryations, in addition to those I published in a pam- 
phlet entitled MmUtowariS'aBelf -Faying By^temofEdueaiim. 

The reception the pamphlet met with, and the number of 
attempts which are being made in the same .dkection, and 
which I -hope may meet with the same success, hare in somO' 
measure led to this publication.' I there stated,' 'that schools 
for the education ‘of the children, both' of the labourer' and 
-employer, might be yery extenskely established -in. the larger 
■parishes throughout England, by the assistance: of the clergy 
and others interested in the education of the poor : this I still 
-repeat, and with increased conyiction -of its truth. . I repeat 
.this passage from knowing that’ it has been misquoted and' 
reasoned upon as if I 'had said in all parishes-^a thing mani- 
festly impossible in small ones — ^but these ought, and no 
doubt would, for the bigger children, take adyantage of the 
neighbouring schools, ’ ' ^ 

Ihcreased experience has, confirmed what I then 
the better the labouring classes are educated, the better they 
will become in all the social relations of life, and that no great 
improyement can be effected in the manners of the people but , 
by the education of the rising generation. 

is difficult, if not impossible, to change the habits of 
men whose characters are formed and settled. The prejudices 
of ignorance that have grown up with them wili not yield to 
-new impressions, whilst youth and innocence may be moulded 
into any form you may choose to giye them."^ 

There is one class of men in our rural districts, and no 
doubt, a similar class in’ towns, to %yhom schools of this kind 
are. the 'greatest 'possible boon,, the 'tradesmen and smaller 
farmej^s. Hitherto they neyer have had an education for their ' 
chMren ’Within their reach, 'but when _ it is* so, they show 
themseiyes 'willing and anxious to. profit’ from it. ' ’ ' ; 

^ ^ The /school is. B‘Qw_ in Its feighth -year, with the same, satisfactory 
results, both pecuniary ^and moral, and an Increasi'ng conviction of its 
: usefulness Id" dll classes the quarterly paiuients and peiice for the year ■ 
^eliding with Deo. f848, 'were 411'^ 19."?* \2d. ; -and for books for flile same 
‘time,. £^5/ 9s. 5 ?, for the year- ending., with 'Dee. 1849, £1^3 1"^.' id,; and 
,|dr bpdks,' -ifoaddition fo which, - dining the last year, tli-e ’■ 

Chilton have ptoMsea ' tooth-bfastoBi wissofo, 
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Wiih mpect io tte more wealtliy fariners, 
fcssioaaj men living in/tlie cdimfa-y," aany' of them will *as 
•hey do here, send their children to these- schools, ifweli con- 

It wonW^t f.lf advantage to them to, do so. 

t ^ pi-ttdent parent would 

iitsitite to sei)d Im ebldren y^hm a good education he 

ml at tlieai, at a coniparatiYely small expense, merely because 

their pnmarv object was the education of the poor, and when 
ho sees dear y that tlic interests nf bAii, nul , “ , 

vawd by his doing so ° 

The gradual improvement of the labouring classes will ho 
such, and also of the class immediately above them that each 
will see their true interests in a better lisht than" thev haw 
hitherto done, and there will be no longer that fear 3 comiV 
in contact with each other m early life w^hich there has heeif 
productive of anything, but good. ’ 
That the occiipying farmers as a classi and,.! speak of them 
.more particularly from not having much kiiowledo-e of the 
, employers of mbour m towns, are against the edueatfou of the 
labourer, here is ,no doubt; for they seldom speak 7 t in 
any other terms than as; “a parcel of stuff anarcel nf , ' 

r‘‘ rl Wteach the children 

all tlui, ,, -we shall not be able to get, labourers,” &c. All this 

■is mere prejudice, and will soon die away. ■ ' ' 

^ One objection running in the min dkof many of them is this 
,,a most ungenerous one it is true), that .tlie children of the 
labourer in schools like the one, here— for I know it has 
been urged against tbis—are getting, at,a cheap rate a hotter 
education than those of the fcmer. Kow, this would be true 
supposing, that the class above the labourer were to remain 
sta lonary as to education, a thing, they wiU.not do, as the? 
will no doubt in the end, act upon the princinles of comm nn 

ThV r 1 -‘"rt «chopIs, ;where they are 

established in their parishes or in f,bf.iVT,-«;,-.,i,i,k..„ 7 ,-.j ^ ■ 
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of them are bette?' educated' than the children of manyof the 
farmers have' hitherto ‘been ;,hiit in keeping their 'diiidren at 
school to the age' of fourteen or MteeH, the latter would secure 
to themselves their proper place in the' social seale^ and as it 
is in their power to do sp> if they do not^ they have no busi- 
ness' to find fault. It has been said^ tliat every class above 
another teaches that below it, and the establislmient of good 
and' cheap schoqls, will not reverse' this j on the contrary, 
strengthen it. / 

I feel, ‘from my .own experience, how^ much tliC' classes 
above the labourer and mechanic are interested in a good and 
efficient system of education in our parish schools, and f' 
wish to open their eyes to the importance of tlieni, and to the 
good results which would .arise, if all would unite in trying to 
establish schools with a view to meet the educational wants of 
the age in which we live. 

The' farmer, ^ and those of the same class in our rural dis- 
tricts, may rest assured, that until it is brought home to them 
into their own parishes or neighbourhood, the^r never will, as 
a class of men, get that education it is desirable they should 
have ; and, that by standing aloof, and feeling no interest in 
that of the labourer, they only augment the evil which they 
dread — the one is advancing in intelligence, md it is time 
it should — the other is standing still ; and I cannot but 
think, that in a very few years, the employers of labour will 
be the class which, of all others, will take the greatest interest 
in those very schools of which they now think so little. 

■ ,It'is' a, remark sometimes;made,’that the Physical Condition 
of the Labouring Classes, particularly as regards the crowded 
state' of their cottages, is 'such as to render attempts to edu- 
cate almost fruitless, or at all events to be a very great 
‘ihinderance to it. - - , , ■ ; ; 

Jh'tMs there i's no doubt much tmth, fbr it will generally 
be found, that when familie's are.Crowded 'together into a small 
^pacey~all agesund^ sexes sleeping in the same room—that - 
they losh-all sense 'of decency, and, respectability, mid that,' 
education in such cases has great difficulties fo contend with.’’ 

The; rs^medy ior.'fhis, with regard- to the cottages in mr 
rural .districts,, rests, with the landlords rather .than any one 
e^se-ythe farmehis, indifferent to it— one .sleeping-room for a 
fam%. however darge, satisfies ffim, 
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of owners of pTopertj- to’ flo-alltliey can to remofjy it> as it is, 

‘ no less’tlie cliitj of tke.poorto second tluir efforts 'iii^clolag 
m ; but siidi is. tlio force of habit, that in many cases where 
the landlord has attempted a remedy, the cottagers themselves 
ha, YD taken in lodgers:;; or when a son or daughter marries, 
let them have ap’art .qf'thoir cottage, proof that any great 
I’mproveBieiit in- this way ' must be a work of time, and can . 
'only be accomplished by .degrees, as tlie^risiiig generation be-;, 
come better educated, and ^mpre _ alive to social comforts, met 
fee! that hiidy^bits lead to vice and misery, and make them’'''' 
cve'ry way .abi a'- class !e,^ respectable, not only hi their wn 
eyes, _ but in the eyes' -of iheir employers. ' , ’ ■ 

‘ , , 'ihe present genmtion ■ of . children of the kbourhig class, 

, ttow leaving -schooV' have 'great difficulties and temptations to 
contend with;' theyarbimmediately thrown with companions 
^ who have not had ‘the: same advantages in this respect as 
'themselves — having conirmed habits of a MikI which 'ediiea- 
tion. is'intehded;'t6:.correct— jealous of those who have liad 
any edueation whatever,, and anxious, to bring them, hi every 
Way, to a icVel’^ With 'ft toselyes-- so that they have, in fact, , 
more thainordinafy temptations to resist. , 

Nor does thmapply merely to their compaiiioiis and fellow- 
. labourers working iii the ^same occupation with t'iiemselves, 
“buffo a very -great number of others — the jeerers siuiseoliers,^ 
who are coatintially saying, what, do we ivaiit wuih this or 
'■with' that? a littie; reading' and writing is all that the labour- 
_ lug, man can want.sN.'.ftthat, for tlic present, the lictter edu- 
cated can onl.y be-ftoked upon as a leaven to ieavcii^ the niasi??, 
and, tliat. from the ‘mimerdits tfemptiitionstheymeetwifli, there 
;i|my 'he those, and’hd'dduht will, who, fall into the low and 
■degrading habitkqfc ftosi^', about them but every succeeding ' 
|ea? will, in this re^gect,. .bring m brighter ■ prospect ■with 'it, 
ft d.^ education lead to ftat improvement in 
sb'ckly ht 'large ' whift its friends have _ reason to expect ; every 
p.ne‘'riO'W; 'leaving pur edueffied as a 'ftoncer , 
.aihqhg , these ■rough c>£ humanity, sniootliirig.fte way 

fbruffietior order .of things,' and gradually making it smoother 

’ fhc ignftanqe op.mMpin fte .labouring classes can ' scarcely 
he ‘undfjrstoodft'y ftb»^who have not examined into’ it,; ahd I ■ 
Mftvq. ft^t qf, lads Just 
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gn);^ng into manhood,, whose ignorance is greater than I 
could have imaged possible. .The- parents, after the age of 
welve or even before that, lose all control over them; they 
have nothing to guide them beyond- mere animal impulse, and 
ot course this guides them wrong— to improve them at this 
!^e and with such habits is almost hopeless, and in whatever 
iignt you -riew them, it must be with feelings of pity and 
commserabon. Characters of this kind are in such a^state, 
^ become so completely inaptive, that they 
work wickedness mechamcaUy and from habit, having no idea 
2 it appears to the respectable 
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BtatCj from my own iesf erienoo, as well as from tlie emleiip 
of otliers, tliat there ,i^ no character howcter bad, where six 
rate-pavers in .a moderate-si^ecl parisli may not foe frainl to 
sign *sticli certifi€ate“-“‘eitlier from ■what ihcy please tOjWi^m 
gnodmatiire*— or froma tlminnghdiicliffcrcuce as to tho.#ns« 
chief which may arise from it-— or from a kind of Ihibcry ■ 
among the parties, -I know instances aiiiiiially occnrruigi, 
where one, might have supposed scarcely six men could foe 
found ill a 'whole connty to sign ^ such a recommendation, 
mtich less in a parish, , .The mischief which tMs leads to, and 
the cleinomlirihg .effect ’which such ' hayempoii the 
/more ignorant ■ cIess' of ' labourers, and particniariy among ^fche 
young men, is; most- deplorable, and a better shite of things 
can only ‘arisp by_ the class immediate^ above the labourer, 
as well as the labourer Mmselfr .being from education brought 
to feel that such conduct is discreditable to thcmselTes, and 
is looked upon as-^mh by' the respectable classes immediately 
above thcTOi, and'by'thus'heiiig made to see their own conduct,^ 
in somewhat 'the' same light as others see it— 4ii. the words of 
the poet of .Scotland— ; ^ - / - , . . , ’ - 

wad'soBie powei* the giftle gie '"eia 
' • To’ sec themselves as Dtlieri^ see 

Til general, the rule of conduct in siieli matters seems ^ to 
be— if a., man cam- get a living, that lie is^ justified in doing 
anything which juts, a penny into his pocket, no matter how 
much Ms doing so’-maj;, bring into temptation anti into mis-* 
chief those about, Mm,;' The poor labourers arc many of tlieie, 
in the wiMer,led;to;the¥eer-house’ by the warmth -which it 
affords, and the resul't is, a starving wife— ragged and tiiiedii* 
,cated children— a brutalked ■peasantry— and: many other evils, 
which might at all eyeiits he materially mitigated by a diifeeiit. 
'conduct on the-part'pf itheir employers, and by their taMng a 
'proper intereslinhhe'morM w^ell-being ancl 'mpectaMlity ‘of 
'those! around tliomij ^and towards ,.whom_ tln^y arofasjieiiigs, 
'rospohsible; to a-' higher, power, and from a duty both to , God 
’■ andinandcalM^iipon:Waet'm.aTery dHIereiit ,way from thni 
in tvhich, the 'genemllty-nf them' do., v ■ , ' - ■ . ■ ' - ^ \ 

‘ ‘ The peasahtryf iff the south of JMgkncl More particii!ariy> 

' have^ lostjli feb1in^.hfr self-dependence, and .are'h'y no means 
characterised jy ^bse feelings, of m’aiily telMUce on 'their own 
, foh\tht,BUgpprt ^ them8,e|Te« ind those whci are 
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peasantij oi Scotlaud, and in one' pa.rfieular thing the eon- 

fw oTtt^^'Vn® forcibly— that is, mth respect to 

those ol their children, male or female, who may happen to 

be ni any way isabled in body from following wd.at may be 

“i England, where this is the 

,V ^ ! “r “y parish, and hear 

of it iu others), who does not, at the time his child is about 
sixteen, go to the clergyman of the parish for certiflcate of 

tile child lo. sxteen as possible, in, order to ask relief-— in, 

re*2^Tho«SV'^f“if ehild,;ehild aiid pa- 

fW iJ .mutually assist each other.,,, .,In England, on nei- 
thci side does this feeling exist, and in conversing with Scotch 

nothing-in which I have found 
them so much astonished, as in this difference' of feeiiu®- 
among the peasantry of the two eountnes. 

As an insfance of the very strange notions which the noor 
IiOTc as regards the social relations existing between them- 
selves and the parish, the foilowiiig,' although it mav appear 
SJtvn ff graphic and a rery true^dea! 

?f n !i, W # ff his name as a claimant 

oi a piize from the Local Agricultural Association, from his 

f ™f“rf ® meniber of what is called a 

^ 1 so, stating to him. I did not think the 
case 1 Uly to sueoeed. I happened to see him soon after, and 
wok be. had not succeeded, and his answer to me 

11 ! ^^by, «r, there s ne er a man in the parish desarved 
ithalf so well as 1 did; I have had three '..wives, and I inar- 
iied Jiem all oat of the- workhouse.” - Now, this man was of 
lespectahle character— of average intelligbiicei and well eon- 
ducted,^ and Ins answer was meant in all earnestness; he- 
lully thought he had done the parish a service, in relievina; 
®-^pense, at the time of his marria-ge, of his respective' 



honesty and, as 'far as possible, a graphic description of the 
real social etils of. rtral .Kfe, he would render peat service to 
the cause of civilization, and would, by laying bare those vices, 
manv of which arise from mere ignorance, advance, at the 
same time, the cause that bettcr_ education among the la- 
bouring masses of this country, wbich all but an nnanmiop 
feeling 'in the public mind.seems at the present moment to be 

in favour of. . , ’ , • , , , . , 

That these evils have, arisen to the extent to which they now 
prevail, one reason among others, is, I think, the eiToiieons 
TOW which many of 'the,clergy have taken, that. to comet and 
expose' evils of this kind is not within the sphere of their duty 
-^that it is of too sefeukr a nature, and on that account that 
thev ought not to interfere. In answer to this I. woidcl ask,, 
is it a pai-t of the clergyman’s duty to try and make men 
honest, , or is it not,?~to make, them tell the truth both in 
speaking and ac^ng, and not to. allow them to imagine tliem- 
sdves to be acting a charitable and a kind part, when in reality 
tliey are doing' no such thing?— to see the poor crowded into 
cottages in such a%ay as to bid deiance to any possibility of 
their practising habits of decency, or of being brought up in 
them ? — to see toen nominally employed on the parish roads 
under a plea of humanity, when, in fact, it is to run them on in 
a sort of straw-yard* during the winter at a small expense, until 
their services may 'again be; wanted ? — in short, to allow the 
most erroneous notions ,011 all subjects of a social kind to pre- 
, vail without anv -attempt at amendment, from a fear, perhaps, 
of being elassefi ambng those taking too ,gTeat care, of earthly 
things, when the doing so might bo the means of checking 
some of the most- demoralizing influences which prevail among 

our labouringpoor in; the agricultural districts ? - 

' I,knowparishes'where,,for a long series of years, at least 75 
per oenti of the money spent on their roads- has -been absolutely 
' thrown ,.away, the ,Valite-pf the work actually, done' not -being 
' 2.0 'per cent, of . the expenditure, the road rate having become 
■ a pooT.-rate for the ablerbodied, who are employed at a rate, of 
wages varying vritb... the. number of th,eir families, the term 
- 'roadman,beiiig used fox and in every way synonymous with the 

f A p«.ins'l!| 'Woyl?slipp*^6i''8ort of Louts Blsnc-lsrti on. ti siuftll serfe-”- 
’■uaftying out 'm a;piris|»' enwy out jit a bation^ and witli 
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word paEper*-“ahd what is almost tmaocppEtable^ iss the rate- 
payers tliemsei?es being 'perfectly persukdM,' or at least ap- 
pearing to be so, that they are doing what 'is right, and the 
surveyor making oath every year before the magistrates that 
he lias expended the parish money in snch a way as the 
statutes relating to the highways direct. The effect of all this 
where it prevails, and in a greater or less 'degree it prevails 
extensive!}’-, is had beyond description, and it is almost impos- 
sible to imagine the mischief to which it leads — in demoral- 
izing the labourers as a class — in unduly keeping down the 
rate of wages and the proper remuneration of labour,, and ‘the 
in evpy way low and degraded state to^ which it leads. 

How if the object of religion be (what I think every one 
must confess it is) to make men practically good, then I think 
^ it must be allowed by all that, its teachers are by no means 
exceeding their duty, in endeavouring to give clearer and 
better views in those matters nominally of a civil kind, 
having so intimate a relation and so direct, an influence on 
the morals of a people, and in the healthy administration 
of which, almost all the links in our social chain are equally 
interested. 

There is no subject on which both the labourer and the 
employer in our rural districts require more to be enlightened 
than on their mutual relations with respect to the Remunera- 
tion of Labour— a thing necessary before there can be any 
great change in the character of the labourer in this country — 
before he can, feel that it is a sort of moral degradation for a 
healthy able-bodied man to throw himself (and in the present 
statcF< of things he is obliged to do so) upon the parish the 
moment he is out of wmrk. Hor can the farmer think, nor 
does he in fact think, that the labourer is wrong in doing so. 

in blaTning the labourer for doing this, and for having 
so little of a spirit of independence as to throw himself un- 
scrupulously upon the parish the moment he is sick or out of ■ 
•Work— ■ every one must fed that, it -is in; reality a part of his 
wages, and this is implied —between both patties— -the employer ; 
and the employed— the present system pf., wages always ■ sup- , 
poses a third party. to .the ‘contract— the parish,- ap'd never 
contemplates' anything beyond getting dh from one Saturday 
night to another^ and in case of sickness dr work failing, 'the 


' on the 
sequence 
December 


mtms. 



' paiisli'do thereat* ' A 'system like tliis necessarily leads (aiiil 
l?e all k’lio'^Y; wtatln past times it Ims led to)^ to' an niiliealtiiy 
state of society; eacli''’iBdmdnal employer is wdliiig to save 
liimself as inuck.as possible^ in order. to throw the rest on tlie 
.general rate-payer — tlie. labourer from igooranee has lost 
sight of ills ' true ■ interests, nmd of what constitutes respecta- 
bility and self-dependence ;lje is -become improvident, with- 
put forethought, ttes'e being in his case not at all necessaiy, 
and is puite as contented to talce part from his employer and 
loart.frdm the, ’parish,; as if 'he had ’the whole at once;, per- 
' haps more' so, as indhe one ease it would imply he must take 
, c4d‘' of . .himself '-in' ^ase of sickness, .want of employment, 
&e,;, and in the other,, he is taken care of by others; but 
at idl -eTents,' the present system treats the labourer 'through 
life as a child •that' cannot take care of itself— -as one that 
neither reflects upon the past, nor looks forward to the 
falure.'; ' ^ 

„The following passage from Mrs, . Marcefs ^ Conversations 
on Political; Econoniy^. Well expresses what' ought'lo be the 
tendency of the education given to .the •labouring classes;’ she 
says.:— 

‘^1 would endeavour to give the rising generation such an 
.education as would render them not only moral and religious, 
but industrious, frugal, and provident. In proportion as the 
mind is informed, \ve are able to calculate the consequences 
of our actions; -it. is the infant and the savage who live only 
for, the present moment; .those whom instruction has taught 
to think, reflect upoii the past and look forward to the future. 
Education 'gives 'rise to prudence, not only by enlarging our 
understanding, but by, softening our feelings, by’. humanising 
. the. heart, and promoting amiable affections. The rude and 
inconsiderate peasant marries without .either foreseeing or 
' earing for the 'miseries he may entail on his wife and children; 
‘but he who has been taught to value the comforts and deeesi- . 
,cie$''of life, will not _ heedlessly involve himself and all that iS' 

, dear' to him In poverty; and its long train of miseries.” 

' II certainly appears to ,me -to be the true theory of a Imalthy 
state. of society^ .and certainly more consistent mdth honest, 
stoightforwara cohducliu ail parties*— (for the dtlier leads, to 
a gpat deal ‘of low citnning)‘r^more consistent with ilip rights 
of induriry-^thaftho wageffbf khoiir Bhoaldn in -the case .of - 
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the mcliistrious umia^ be equal' to 'afl th6''teeut,wiitB of his 
clasa“>^iioiise“reBty food, clqthing,^eclticatiori; aacl in all cases 
of ordinary sickp ess, medical atteiidahce — ^that the labourer 
should feel that it ^ belongs to hiiiiself and to, Ms own character 
as an honest man to provide ail.' these things for himself and 
for fhmiIy««-to feel happy M providing them every eoni*^ 
fort within his reach; but then it is equally necessary that the 
employer of labour should view the matter in the same light, 
^nd , although it may be difficult to arrive at this, yet it is to 
be hoped the tendency of education will he to point in this 
direction, and^to enlighten both ns fo their true interests — • 
■that tlie one will' respect the rights of honest industry— 
the other will ^ no less duly estiniaie what 'is owih^to the em- 
ployer who acts on ^ this, straightforward, ' manly, and lionest 
principle (and which ought to be the . commercial principle) ; 
winch, although making the labourer earn -Ms liidiig by the 
sweat of Ms brow, would place Mm in a situation- of decent 
comfort— happy in himself and in, his family around Mm— 
happy in the blessings which this life affords him,'*' and 
equally happy in looking forward to leave it, when it shall 
please God to call Mm. ' ' ■, . 

- Ilia cojiunoii benefits of onr^ nature entirely escape ns ; .vet tbesa 
are tlia great things. I’fiese constitute what most 'properly ought to be 
accounted blessing’s of Provitlence : what alone, if we might so speab, are 
woriliy ol its care. Nightly rest and daily bread, the ordinary use pf our 
Imips, and senses, and understandings, arc gifts which admit’'o'f no com-* 
mu'isoii with any other. Yet because almost every man we meet with 
possesses these, we leave them out of our en-amemtion. They raise no 
.sentiment: they move no gratitude .^''— Nuttml Timkgih 




APPENDIX (A.) 


The following extracts are from an Educational Tour In Germany 
Horace Mann, Esq., Secretary to the Board of Education, Mass,, IJ.S.; 
they are made for the purpose of recommending linear drawing to school 
teachers, a thing not much practised in our schools, hut of the usefulness 
of which there can be no doubt. 

Speaking of one of the first schools he entered, be says : ^^'The teachers 
first drew a house on the black board, and here the value of the art of 
drawing— 'E power universally possessed by Prussian teachers — became 
■ manifest. ; ■ ~ , , ■ ' ‘ - 

^‘The excellence of their writing must be referred, in a great degree, to 
the universal practice of learning todraw^contemporaneousiy with learning 
to w’rite. I belteye a child will learn both to draw and to write sooner, 

' and with more ease, than he will learn waiting alone. I came to the con- 
clusion that, with no other guide than a merelnspectionof the copybooks, 
I could tell whether drawing were taught in the school or not— so uni- 
formly superior was the handwriting in those schools were drawiug was 
taught in connection withit. 

I never saw a teacher in a German school make use of a ruler, or any 
other mechanical aidjin drawing the most nice or complicated figures. I 
recollect no instance in w^hich ha was obliged to eflace a part a lliie 
because it was too long, or to extend it because it was too short. If 
squares or triangles were to be formed, they came out squares or triangles- 
without any overlapping or deficiency. I-lere w^as not only much time 
gained or saved, but the pupils had constantly before their eyes these 
examples of celerity and perfectness, as models for imitation. , .Fo one 
can doubt how much more correctly, as well as more rapidly, a e!nid’’s 
mind will glow in view of such models of ease arid accuracy, than if only 
slow, awkward, and clumsy movement, are the patterns constantly held 
.before it.^^ ’ > , > 

The following passage on the subject of teaching geography, as taught 
in the Prussian schools, is well worthy of the teacher’s' atterition : Here 
the skill of the teacher and pupils in drawing does admirable service. I 
will describe, as exactly as lam able, a lesson which I heard given to a 
class a little advanced beyond the elements, remarking that, ''though I 
heard many lessons on the same plan, none of them were simialised by 
the rapidity and effect of the one I am about to describe. 

«The teacher stood ...by the black board with the chalk in his hand, 
casting' his eye. over'ithe class, to see that alll were ready, he struck 
at the middle ol the board r with a rapidity of hand which my eve could 
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i^orthHwsf infe ;tte, Getman Ocean 
liom those that flow north into the Balticj ahS soufh.:east iriio th“ Biaflr 

^ ^wlfiMlag of 'ari eye, Tepreseiited 

tfo It great dvors which towUmfeirnt directhm front 

i/ i ? while tlio chlidten,, almost as earn and excited 

hll M actually seen the torreijts' dashing dowS the Inn ^ 

sides, cried Old, ‘Danube, £lbe, Vistula, Oder,' &c. The neh mnme t 

dnl m I ’ *'"f ®-'® •'"’® '*‘«®''>i « iarste niinilier of 

Vit,f ■ t of the rivers, when the shout T< Lin“ 

fin -i -h Struck my ear/ With a few more 

and it towards their several terminations’ 

Wiihin Jioeession of dots, new cities sprang no on tiieir biinky 

iliim ten rninutes Irom the .commencement of the lesson there dond" 

Sint map of Gennany, wdthts mouTdll^^^ 

mid Cities, foe coast of the German Ocean, of the Baltic’ 

niid dit Black ooas, and all so accurately proportianed, that I fhirk onk- 

sS i”'miler“ t ’’f" ‘f been snbjected to the test of a 

-i ile ol m ks. .1 part ol this time was taken up in correetino- a few 
m IS aKes oi the pupils, for the tcache* mind seemed trfarin & ear a^ 

mmlw nV" nclwithstanding the astonishing, celerily of his 

movements, he detected erroneous answers, and turned round to co r«'t 

Jt®?!; i-nrfT this, both as to the amount 

r p commmucateci, and the, idvidiiess, and of eourse the uep 
m,i itiice of the ideas obtained, with a lesson where the scholars iooVont 
d lew mmm ot places on a Iilete,s&" allas^ but never ?!end ihelr iniaoirV'iMnj 
abroad over the earth ; and where the teacher sife IMlesidy Zm ore 
them o interrogate them from a book in which all the ouestio-^l w 

lum* ui (Jerm^ufip* ' . ' • 

rite teilowteM' irom an article in the Quarterly Review,-’ on Ph^-sicai 
C^eograpiiy* allords an i'nstentettee bint ' , ’ ' • , “ ‘ ^ 

-fhr-inJ millions of sqaare miles, formiaic m ronnci 'nuinhers 

the total area oi lundy nearly teventy-eigiit millions lie to the north of Ihe 

ivf i f T ]o?3gitadinaiIy by the meridian of 

itneiihc*, tlio ianu on the eastern side of thiy line will be seen 'q-eatlv to 
e3.uted the western; another manner of division hito two lienjisoheres 
according to tiie maxmium extent of land and water in each airord*-’’ the 
ctnious result of designating _,Eng]and as the, centre of Urn 
terrene haii—an antnjodal noint near ’NVw * 


^ OE the 
seQueEce 
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■ APPENDIX (B). 

The unihmetkai given below^ with the tabhlai* nintter oii the 
different subjects, to'wlilch‘-the .iabies relate^ will, In the higher class oi* 
schools, be ibiiud of great -service* Some of the wails of the ciass-roorn 
ill the King^s Somborne school are plastered, arid the foiimvirsg matter, 
in it tabulated form, written upon them, in letters and figures of about an 
inch ill size. They not' only suggest observations during the progress of 
a lesson connected with the subject of them, but they accustom the teacher 
to something like arithmetical accuracy in making such observations, aiul 
enable the children to form ideas of a definite kind, and make the subjects 
perfectly intelUgihie; in fact, knowledge communicated in this way makes 
them dose and accurate reasoners, and it is astonishing to see how much 
they get interested in it. These tables also suggest numberless questions 
in arithmetic which may be given by a teacher. In giving them iiere, it is 
merely to suggest the same thing to others, and in schools, where such 
information is not a part of their teaching, tabular matter, connected with 
the ordinary weights and .measures — ^the number of cubic inches in a solid 
yard, in a quart, and other measures, might supply its place on the walls 
of the schoolroom. , 

From Table I.— In comparing the rapidity of the motion of n cannon* 
ball with that, for instance, of the swallow, the teacher would point out. 
tiie necessity of reducing them to spaces passed over in the same time, 
when it will be Jeund that the cannon-ball moves at the rate of more 
than IBOO miles per hour, th^e bwvaliow, 90 j that one is a velocity so great 
that the eye cannot see the object moving; that there is an intermediate 
velocity between the tw'O, with which, if the ball moves, it ceases to be 
invisible, and that it will be gradually reduced to this before its motion 
ceases— after striking the ground — which is called a wSpent bail; that the 
flight of the bird may be supposed to be so increased, as not to be seen in 
passing from one point of space to another, <&c. 

I’he outline of Table Fill, wbicii is only partially filleii up, would 
suggest many observations of n meteorological kind— why points of equal 
temperature on tfie surface of the earth do not follow the slmpie rule of 
distance from the equator ; how aflected by sea, land, mountains ; account- 
ing for the zigzag nature of isothermal lines, &c. It would also be found 
very useful to draw on the ceiling of the school- or class-room lines 
riimiing in the direction' of the four cardinal points, with a line repre- 
. senting the magnetic meridian in degrees, and the magnitude of the angle 
of ^variation written between them. 
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Tablb L*-^Numerieul 'CjomMnis, 
©««'ofacWe,dta.r . vV“-::,3-Ji43“59 

AmoHo. « * ' . w ' •.‘'-■■--*78^4' 

©«« d| acirele, dm, D » *• ,.(a*J4159) B 

Area oi do, , . , . (*7854 

Length of Arc P dim 1 , . ' , ■ *008726645 

Sol cylinder Hi Bmnd dia, of Base I>=s=(*7854) D® ‘ 


18 !' 


, _ of sphere ==: | of cylinder 
Surface of do,dia. D * 

A body faiia by gravity 



=(•5236) 1)3 
{3*14159} D* 
16^/eet ill 

s 39*1388 inches, 


Length of a pendulam vibrating* 1 
seconds in iat. 51® 31'' , j" 

Telocity of sound . * , 1142 feet ini" 

J-, of a cannon-ball ^ 2000 feet ini" 

„ ofliglit .... 200,000 miles in I" 
31 , of rotation of point at equator 1520 feet per second. 
,, of a point in lal 51® , , 830 ,, 

33 of quick train railroad ,88 

s 9 (mean) oi rivers 3 or 4 feet per second, 
j, of a brisk wind . , , 10 miles per hour, 

iy of a high wind, about ,40 „ 

„ of a hiimcane . .so „ 

Most rapid flight of a swaiiow, about 80 to 90 miles per hour. 

Table Il.—Speci^c Gravity, Distilled. Waterz=il‘Qm. 


Metals, 

And other Inorganic Bodies. 


Platinum 22*069 
Gold . , i9*258i 
Mercury, 13*5861 

’Ledd". ' ,• II-352' 

Silver , 30*474 
Copper . 8*788 
'Steel . 7*812 
Iron (bar) 7*788 
iron (cast) T*207| 
Till' , 7*291 


Zinc , , 7*300 
Sodium . 0*973 
Potassium 0*865 
Chalk . . 2*784 
Limestone 3*179 
Marble , 2*742 
Flint and 
Spar . 2*594 
Common 
Glass , 2*642 - 


OnuAxic Bodies 


Dry Oak . . , . ■ 


. '*925 

„ Beech 


, ‘"852 

J, Ash « 


• *845 

J, Elm , ‘ 


. *600 

„ Cedar • 


. *561 

>, Larch 


• *498 

„ Poplar 

« ' 

, *383 

„ Cork ' • 


. . *240 

s, Ivory 


. 1*826' 

Bones of Oxen 


, L656; 


Li0Ui»». 

^aa Water ' 

Milk ^ ; ;* ' ■' J 

Oil of Olives • « 

Alcohol , * 

Ether ' . , • 

Nitric Acid 
Sulphuric Acid . 

Ammonia , •, A 
Weight, in ounces, of a 
cubic foot of water, 
temp, 63 ^^ ■ " ‘ 

Bmolntbs, ^ , . 

' , / .■ Gasm. 

Atmospheric Air , - . LOOd''' ^ 

Oxygen..;, Ai''' A... 1*111 " 

Nitrogen * . . 0*972’'" 

Hydrogen • , , ♦ , 0*089 f.;-; 

Chlorine , ; , 2*500"' 

Ammonia, \ • a .* v 0*590 

Carbohlc Acid.. * ;il’l*52T ■ 

Weight, in <30nces,.,offt.o.^4o' ^ 
n cubic foot of 'dr, I ^ : 

Bitto in lbs, / « i-' a, , - , *0779 , : 


} 


1*026 

l»03O 

0*915 

0*792 

0*715 

1*503 

1*845 S 

0*960 

997,136 

62*321 
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(b)* 


^ V ' HI® 

y _ ' V ■- ^ ' ' CorresiJoiKlfag tempefatuire 

^.y- . Barometer* ^ ^ >. , at wliidi water boils, 

Inebe$» ■ . . ^ Fahrctificit® 

r » . ' • * . :204’in° 

- . m>7fl 

2*3' # . , . , 20067 

21^*^ , ■ . , , 21)7*55 

28 , ■ , , , .208*4» 

' ' 2S»5 ., , , , ' , 2l)9*:i! 

, ' ' ,y, 

.,V->205 ,, . 2j|.(>l 

' " ■*...* 212-00 

; ‘ • • ' • ^ » 212*8g 

;si!0 ' * . - . , . 2 mm 

Tbespi irises of iaercwry measure also tlie ela.^tic force of the vapour, 
oi water at tlie same tcmperatare. 


“ ' W, -Table ¥. . 

, ^Mting Points of di^bteut Boiliag Points of tliiTei'ent 

Stttoi^es, ^ ‘ , ^ LiiiuMs, ' 

Heat of commoB &e '. 70ip> Water * , " ' ' Qi^io 

hon red in tlie dark .y. , * „ 750- Ether * I I,; , * ,- "m ’ 

Beeswax * ^ , 13^ ; - '^Alcoiiol , , , ' . ; 

'97. ■ Most essential oils *4 »' 213' 

y* , ‘ • -* ^27 Water saturated mih 1 

Tni, o. Lead, 2 * , 334 common-suit ,/ “ 

-Tm, 1, Lead, 4 ^ . , 460 Oil of Tiirneiitioe , ’.Bill 

■ * * - *012 Sulphuric Acid . , , . 590 

* • • ' <. 680 Linseed Oil , . f 000 

Antimony , , , • g69 Meiciiry . . , , 660 

Brass , * # . :• '3809 Nitric Acid , * , 2' IS ‘ 

Copper 4 . * „ 4^37 Phosphorus . , , 5,54 

S' ; ' : ; ' ;, m ' • • . " . 

Wt Nails 'i ’ , • r^ioor ■ 

Wtetianrav . .aSitT^ j',- , , - , 

Fmnh of Liimiis. 

i"- J ,.4 ' ' * 

’ -Mermty « * , « 

ninw Oil a! Turpentine , ♦ 4- 16 

f ’ ^ * +25 . 

. .B rad}.? , Z 7 


v>.- Fah, 

4 mr 

Water * . ' 

* mu 
« ‘spi® 

* . 750-^ 

Ether 

4 , 06 ’ 

. 136 

Alcohol 


. . ‘ ■ 97 . 

Most essential oils ‘ 4 

, 212 

4 327 

Water saturated vrlth '} 


. 334 

common-suit ,/ 

Oil of Turpeuitine 

» 225 

• 460 

. 316 

• 6i2 

Sulphuric Acid . 

. 590 

. 680 

Linseed Oil , 

, 600 

, 809 

Moiciiry , 

. 660 ' 
* 2'IS 

'3809 

! Nitric Acid , * 

* 4587 

Phosphorus 

. 554' 

, 3937 

Sulphur , 

. 570 

5237 


• 21697 



. 2ii3r, 
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.. Table VIL ' 

Linear Dilatation* 

Of Solids Heat* 

DimemsiOBs at 212® of a bar whose length at 32® is 1*00.*^ 


Glass Tube 

» 


1*00082800 




Tl??0f 

Piatioa * 



1*00088420 




TT3I 

Cast Iron 

4» 


l*OOliU 





Steel 

« 


1*00118980 




«<«p» 

Iron Wire 

« t 


1*0014401 





Iron (Dulojig) 

« 

1*00118203 




3'4S 

Gold 


* 

i-00146606 




gif 

Copiier 



1*00172244 



■ , 

3'8T 

Silver • 



1*00190974 



■4 

sir 

Tin 



1*00217298 


■■■.■# 



Lead 

* ' ■ > , 

. ■ .■ 0 . 

1*00284836 




"*0-5 

Zinc , , 

« 

4» 

1*00294200 

« 


* 

• . wOi !.'■ 


Of Liquids hiq Beat 
From 32® to 212®^ 


Mercury - . ' * . 0*01800 

Aicohol (Dalton) . . 0«li00 

Water » * 0’0444€ 

Water, saturated wilbl ' 

commou salt } ° 

Fixed Oils ! ■ . , , , 0*0800 ' 

Oil of Turpentine , . O*0T00 

Sulphuric Acid „ , 0*0600 ‘ 

Nitric Acid * • ' : . 0*1100 ' 

Whale Oil • . . 0*08548 


'■ • 

■ 

Vulgar Fractions* 

* -I 


ik 

A 

-A 


^ Fioai'DwV Dictionary o| 
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Coldest 

MoBtii* 


Inoijes of Raio 
in the Year. 


Tai'iafion of 
the Needle, 


Snow Line. 
Between 


Elevation in 
feet above 
Sea Level,' 


Longitude^ 


^ Oa the jiide of 







APPEHBIX (c)\ 


A figure like tlia folio wingj in the iSqmfoorne Sclioolj on tlie wall a 
the eas^fc end of the class room^ showing the snerMian altitude of the sun 
on the shortest arid lojigest days, uiid at the equinoxes, may be made the 
rneuiis of girii)g children a good idea ,of his .varying meridian altitude 
at dilTeroiit times of the yeiir— varying mfluence arising from this on the 
vegetable and animal kingdom, &c. ■ . 


^ ^ APPENDIX (C). - 

J List qfmme of the FMlompMml and otk&n Appamim mei 
^in the Kinfs Somhorne Sehmi. _ ■ 


, A geological mah of England, \ 

A pair of globes* ’ ' A ' ’ ’ ■ ‘ ' 

A compass, a spirit level, a measuring chain, and models of the simple^ 
, geometrical solids. '• j “• ' 

A set of niechanical powers, levei^ whee|> ’’and aiigle, apparatu 
for illustrating' ceutrliagal force,, ^ > ,,, ' 

A, pair of common bellows.' . \ ^ ' d ^ 

Glass model of a common pump. .. f;'” ‘ -A"-* ^ . ; 

Glass model of a diviQg*beik'v y , ■ “'/ • ’y / f{l ’ 
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Afr*pomp, and .'receivers# ,^c., witli, otbei apparatus foy Tariatis experi- 
ments." , . ■ 

' . Brass bottle-balance ior wigliing air^, gases, *fec. 

Apparatus for iSndiiig speci0c gravit}* of bodies. 

Apparatus for showing elasticity of steam. 

A sectional model of a steam-engine. 

Apparatus on heat, <fec. — ^Imrometer, thermometer, pyrometer. 
Apparatus for showing the different conducting powers of nsefals. 

Leslie^s parabolic rehectors. 

Three plane circular"discs of wiiite metal, on stands, one smooth, one 
scratcbedi one blackened for ^experiments on the absorption and 
radiation of heat., 

^ A' vessel in the shape of a cnhc; with faces of different ktndi for ditto. 

- ? Leslie’s diflerential thermometer. 

A magic lantern, with astronomical and other slides. 

Glass prisms, lenses, <fec«, of different kinds. 

A small chemical apparatus. 

Pneumatic trough, bell-jar, ,&c., with stop-cock, &c,,yor collecting and 
decanting gases, retorts, &c. 

Spirit-lamp, argand-lamp, oicyhydrogeu blowpipe, Pa \7 lamp* 

A voltaic battery —apparatus for showing Oersted’s experlmenWthe 
principle of the electric telegraph — magnets, d:c, 

A small electric cylindrical machine, glass, and sealfng-w'ax^ rods, and 
pith-balls, stools, with glass legs, Leyden jars, discharging rods, 

■ electrometers, kc, ' ■ ' ■ 

A number of small things, which it wouM be tedious to make a list of, 
but which have grdwn up here by degrees, wfould suggest themselves to a 
. teacher as he proceeds. \ 

The list jsfor the purpose of suggesting to others, things which 
^,V-' have been found by experience highly useful ; but the Instruction is'/wif 
instruments themselves, but in the use which is made of' them* 
;;c;%V''iA having a -knowledge of these subjects may give a great deal 

o! useful, instruction of every-day life, by means of simple 

Ik;, ; of no very expensive, kind, This should be added to as the wants 

of the,sci|e^r|j<iuire*/pr fear irfincitrring exfiense by the purchase of things 
’ ' 'Which be 'able to tiirn'to good accoaut. *" 



' ' ' ■■ . , - . ■ 





Homs llllillCilGO J A Tale for''.Hotliers .aad Batigliters, Ej 
OEAOE AGUILAR, AutUor of *^Th© Tale of Cedars,” Woman's 
Ei'iendship,” “ Jdother’s Recompense,'^ i^c. FoiirfcJi Edition, 
eontaiiiing a Memoir el the Author, and illustrated with Fron- 
tispiece. 1 vol, fcap. 8ro, price t>s, (id* 

Tlie Motll'er*S Keaompease ; a Seonol to Home, influence. 
By GRACE AGUILAR. Second Edition, illustrated with a Por- 
trait, la 1 ¥o1. fcap. Svo, price 7s. 

The Yale of Cedars; 01 % the Martyr, A Story of Spain in 
the Fifteenth Century. By GEACB AOUlLARj, Author ot 
♦‘Home Inllnenee,” Second Edition, with FroiutLspieee, I Tol. 
fcap, Si'O, price 6s. . ' ■■ 

AGUILAR, Author of The Mother’s Recompense/* <fec. Second 
Edition, with Frontispiece, 1 vol. fcap. Svo, price 6s, Gd. 

In course of publication,' in 
Monthly Farts, price One Shilling, with an Illustration of each 
Species accurately coloured. By the EEV, F. 0, AlOBIlIS, B.A., 
Member of the Ashmedean Society. 

Tlie Hatiiralist la course of publication, in Monthly Parts, 
price Sixpence, Illustrated. Embracing ISooIogy, Botany, Geo- 
logy, iticroscopic Kesearehes, &c, Conducted by BETEK1,<EY 
. R, M'OEEIS, Esq., A,B,, M.E,, T,€;l>./MembFWern;Oiub*, 

”TIi 6 BEEfer’S' .Tournal, of the Money' Market, : 

and Railway Digest. Published Monthly, 8yo, price Is. 6d. 

A Treatise on the La'w of Banki^^’ Chsaues, 

letters of Credit, and Drafts. ,, By SEOHSE JOBS SHA.'W, I 

Solicitor, A complete Summ'aiyof the Law on the ■ above-men- ; 
' tioned Docunients; with aUthe-'<Mses and Decisions' thereon, up ' 
to the present time. li'rao, prio^-fls;. ' /: 


r: 


; 


• A Practical Guide to tlie Law of Bills of Exchange 

and , Beomissorv Kotes. , For tine IT^e of Bankfre, Wow.lianfcs* 
Trader^, aad ofhm. By STBWlBT TOORNAY, Solicitor. 
I 2 mo,prifte is.. ' ' ‘ 

The Internal Management of a Country Bank. 

Oyerdrawa Accoimts, Bisoouats, fiemntUs, Cirettiatloa, 1>6« 
X)Osits, Keveaue of a Branch, Expend iture of a Branch, Rontine 
Duties, Responsibilities of Managers, &c. By TUOMAS BUL- 
LION. Fcaj>. 8vo, price 5s. 

A Directory' of Joint-Stoek Bank Sliarekolders 

and Private Bankers, 1851. Preparing for publication, a com- 
plete List of the Shareholders of all the Joint-Stock Batiks, and 
of the Partners in all the Private Banks in the United Ivingdoin. 
Corrected from the Official Eeturns, 

The Steam-Engine. A Popular Account of its Construction, 
Action, and Ilistoi’y • and a Description of its various Forms ; 
%vith a Sketch of the Laws of Heat and Pneumatic, « ; and a CrL 
tiqne on M. Arago’s ** Eloge of Watt.” By HUGO REID. Third 
Edition, revised and improved. Illustrated with 40 Wood En- 
gravings, ffiap. 8vo, price 4s. Cd. 

'SometMiig.-ir'ew,,|rom the Story Garden. Brought 

jby Sister, for Ida* Agnes, and Ernie. Cohtents: The Talley 
Eome—The Smoke ami the Kite—The King*s Eo.sebud and the 
Deceitful Worn— The Rouse-wall, or Htny to Biiikl. "With 
Tllnstratious from Original Designs by WHiMrEE'." lOino, 

price 2s. Gd. 

Drawing from Objects. Showing the superiority of Drawing 
from an Object to the comparatively useless method of Dmwixig 
from Copies ; and containing Plain Rules, in still Plainer 
. Language, 'in relation to Sketching in general. By HANNAH 
BOLTON. Illustrated with 240 Engravings, 8vo, price 7s, 

' The Pharmaceutical Latin Grammar ; an Easy intm- 

duction to Medical Latin, the London Pliormacopocia, and the 
, , , Perusal of Physicians’ Prescriptions. By AENOLD JAMES 
COOLET. ;12mo, price 5s. 

The Bards of the Bible.;,;, By obcebs eilfillan, ' 

;-r Anthor ■ of. ^♦Hallsrie.s of 'Literary Portraits,**' &c* 8vo, price 

Ws. ^ ' u- ' , u : 


A Ktst Sall^ of titerajy Portraits- BySEouoB 

aitPILLAS,- Aathov of " The BarOa of flie Bible.'- Second 
r'.N‘v;;Edltioa/Svo, price 5s, < ‘ 

' Bortraxts. By seoece 

, _ OTaF;1L1QAN.^, Sto, price 
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Tile life and Beati of Little Sed Bidiiig, Hood : 

A Tivigi'dv, adapted from tbe German.- , of L-ud%'i'ig Tieek. By 
JANE BLi.OWNlNG-> SMITE. Witii 7 IHustrations, by Joliii 
M already . Square, price 3&. 6*d, 

TLe Amyotts’ Home ; or, Life in childhood'' By the Author 

of ‘‘ Tales that might bo true,” “ Life’s Lessons,” etc. Contexts : 
Tiie Homo — Little Troubles— TJuion and Disunion — The Little 
E 1 j ligraut— E ra estiu e— -Tlie Subterranean Fassagc—I’ieaHuro- 
taking and Dleasare-giviiig. illustrated with frontispiece, 
fcap. yvo, price Js. 

The Good Boy Henry I or, the Young Child’s Book of Man- 
ners. Translated from the Dutch, By JOHN INGKAM LOCK- 
HART, F.Rt.s.A. Illustrated with' Frontispiece. Square Mmo, 
price Is. 


Til© B©e*l5166p0r S 5 ©r, Practical Hints on the 

Management surd Complete Preservation of the Honey Bee. By 
HENIIY 'TitYLOli. 4tU Edition revised, enlarged, and Illustrated 
wi tk nearly 1 00 Engravings. Fcap. 8vo, price is, 

Ananals for tiie Blower Garden: caitiratton ana 

Managenieut ; being a concise arrangement of such as may be 
grown in the open ground with ordinary attention, with a few of 
more tender habit. Price 4-d, 

/Tkepultiyatioii of iUadde Lafl^ 
;Tlia,EeM'infmd:|lanageiaeat of 

, Treatise^, with two designs for Poultry Houses. Price id. 

its Management, ■ Tarieties, 
Bi^eeding, and Hearing, illustrated with an- Engraving of the 
“Suftbik I’uncli/’ Price 4d. 

Ipht;® wetaiii; comprising the 

Apple, Pear, liuni, Cherry, Apricot, Peach, Nectaiiue, Goose- 
berry, Haspberry, Sstra’wberry, and Currants ; with concluding 
Hemarks ou the Situation of an Orchard. Price 4d. 

AiitiHiiEal Eambles among tie' Scottisli Moim- 

tains; or, Pedestrian TourisPs Friend. By the ilBY'. THOMAS 
GRIERSON, A.M. Illustrated with Views of the Coolin Moun- 
tains and Balmoral Castle. Second Edition, greatly enlarged. 

The Clans of tbe Hif tlaads of Scotland- An Account 

of their A'lmTils, separately and collecEvely, accompanied with 
Coloured Delineations of their various Tartans and Family 
Arms, By THOMAB SMI BERT. _ Royal Svo, price Ss, 

Til© CjRpd©Il6r’S ^!B©©©ipt 'Book;;, containing ^Methods for 
Destroying aU kinds of Vermin and Insects, injurious to the 
Garden, with. PreYentives aud- .Cures 'fdr thedifterent Diseases'' 
of Plants, and Directions for the Preservation of Trees, Fruits, : 
and Flowers. By WILLIAM JONES. -'Yud-adltidh, 38mo, price ' 
2a. 6d. ' . . ' ' - , . . 
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Odell's System of Sliort Hanii, (Tuyior imiwowi.) By 

wliicli tlie Nature of Taking;' do^vn Scmions, Lectures, Trails, 

Speeches, ■ etc., may he' ‘acquired in a few hours^ witiiout the aid 
ofaMastej*. 4i.hid'EditUm, i>rico 8d, 

A Supplement ‘to Odell’s Short Hand; .containing '* 

Exercises 'aa,d other useful luformatiofi, being a contmuatiou of 
his popular Treatise. Price 8d. 

The Short Hand Hew Testament of Our Lord and Saviour | 

.Testis Christ, By GEORGE OBELL. This is a novel arul at the. , 

same time an exquisite production : to tisose who have studied j 

Odell’s System of Stenogi’aphy, this Short iland New Testament I 

will prove a welcome acquisition. Post 8vo, price 13s, : 

An Apology for the Eible: in answer to the Writings of | 

Thomas Paine, By the REV. RICHARD Tf ATSON, late 
Lord Bkhop of Liandaiff. 12mo, price sd. 

{FowIei*’s- B<ntion.) Ilymus composed on various 
subjects. By .TOSEPH HART, late Minister of the Gospel in 
. Jewiix Street, with the Author’s experience. This Edition con- 
tains a Aiemoir of the Author, and an Index to the First Line of 
every verse. iSmo, price 2s. 

FlorigrapMa Britanniea ; 01% Engravings and Descriptions | 
of the Flowering Plants and Ferns of Great Britain. By 
RICflAllD DE AKIN, M.D. Complete in 4 vols, 8vo, jn'icc <Js. 
plain, or with the plates coloured, £9 Ss. dd. Comprising figures 
of 1625 Species of British Flowering Plants and Ferns. 

Bearing and Alaiiagement of Children. By ESTHER COPLEY, 

Author of ** Cottage Comforts,” etc. ISmo, fa-ice Is. 

I 'Gbil#:^tC<Afege' :.CooksFy.':ytee 

at Small Cost ; being a complete system of Cottage Cookery”. 

New Edition, to which is added 500 valuable Household Recipes, 

' , iSmo, prico^s* 

Cholera PraTaHtible. ByESTIIBRCOPLET. ISmo, price 2d. 

- ' , The Family leoiiqmist. This work forms a perfect Treasurv I 

, of Information relative to Domestic and Rural Economy, ' Vois. 

',.i. '‘'‘‘"'I;' I., 1X„ And XXL, bound together, will be foinul one of' the most 

V' ' dseful and Interesting, and at tha same time oue of the cheapest 
' V-t ,;'V %*■'' vohtmes ever issued. The Family Economist hs pabiished 
5.,”,',, V Monthly,- |3(riec Xd., and in Yearly volumes, at Isi. 

f’A; Chief Frodaetions of the Eai'th, and the Couati-ies I 

where- .they .are produced. . Printed on a Sheet for the use of 
y’'*''’'*'”’ ■' 'A Echdols- and private l^amilies.'- ■Price Scl '-I.'- 

Athene aafl. AtUca. ' TP, fold the German of Atullor, By J, I* . . 
LOOKEAET^ F,.R.S.A. ' 8vo, Xlluatrated, price Os. 

. l.y.AA..', ,v'.T>A ' M 
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Kllll8;tlir8 ' 5 inclu,<Ung'a General 'Ontime q? 
Mineralogy; with a List of ail the hnownSpeoies ; With iliustra- 
tiv*8 I>iagrafins and r»r;nviugs, BytheE'E^, BE. YALE, iate of 
Christ’s \'oiiegej Cambridge, 12mo, price 2s. 

TllB COB.Stril,CtlOIl ‘Of M^EpS, The Frinciplas of Mathe- 
matical Geography ; comprehending a Theoretical and Practical 
Explanation of the Construction of Maps, with Rules for the 
formation of the various kinds of Map Projections. Bv 
WILLIAM HUGHES FJl.G.S. Post 8vo, price 5s. 

Tlie Decimal System, a,s applied to the Coinage, and W eights, 
and Measures of Great Britain. Dedicated to the Lords Com- 
missioners of her Majesty’s Treasury, By HKNEY TAYLOil. 
Fourth Edition, fcap,, price Is. 6d. 

A Haadbook of British Fenis, intended 

and Companion in Fern Culture. Comprising Scientific and 
Popuiar Descriptions, with Engravings of all the Species 
indigenous to Britain ; with, .remarks on their History and 
Cultivation. By THOMAS MOOEE, Member of the Botanical 
Society of London, atid Cm-ator of the Botanic Gardiia of the 
Society of A i)athecanG.s. Jbmo, px'ice-5s. 

The Cultivation of the Ciicumher m the Winter 

Season. To ivhich is added, a Chapter on Melons, By 
THOMAS MOOEE, Author of “ A Handbook of British 
Ferns,” l2mo, price ys, 

:^Tie:o^a^eiy': Af 

“It is seldom that we meet with a first essay in Bnurmtic 
■Oompositioa possessing such genuine claims on attention as the 
work before Post 8vo/‘pi*ico 4.s. 

-Shspi‘y::att4:'th8;:HhBg^ 

delivered liefoi’e the Edinburgh PhiXosophioai Institution, etc. 
By THOMAS GEIBVE OLAEK, Twenty Months resident in 
Hungary, during 1847, 1S43, and 1843. 8vo, price 2s, €d, 

^ ./-.the E'EY. JAMES 

Natural Philosophy, and 

ojie of the Heads of the Training Department to the National 
Board of Education in Ireland. 2 vols. 8vo, Illustrated, price l2s. 

The Cultivated Hants of the Pam'; comprising com* 

pi etc Treati.ses on the Cultivation of Wheat, Y'etclies, Turnips, 
Beetroot, Eye, Cabbages, Carrots, Potatoes, Bariey, Beans, 
Parsnips, Oats, Peas, Rape. . By JOHN DONALDSON, Oovern* 
incut Land Drainage Survev’OJV Fcap., price 3s. 6d, 

The Land Steward and iFarm : Describing from 

actual cxpcrienco the Qualifications and Duties for both offices. 
By JOHN DONA LDSON, Author of The- Plants of the Farm/* : 
ii'c, gvo, price Is. . ^ 'i 


Leetoes on IJatural TMlosophv.' ' by-j 

-WILLI AM: ^l^GAUhBV,-P 
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BJacMoek oa\ Sleep,' A 'Traiitlse on Slieep; contidnlw^ the* 

moans fop their Ixsst Improvement, ^ Ckineral Alnnagemont’ and 
the Treatment of t!ic*jr„i>iS!-*asos ? with a. chuptor on Wool and 
History of the Woo! 'Trade, together the Manueement of 
Shoap in Anstraliap B|- AMBH-OssB BLAOliliOOK. Idth Edition, 
illustrated, 18mo, price 8sp 

Tie Scripture Text Book. Scripture Texts arranged for 
the use of Ministers,. Teachers, Tisitors, etc., adapted for Uimling 
with Pocket Bibles ; Compiled byr tlie Religions araet and Book 
Society for Ireland, With three MapK, via:., Palestims Ancient 
World as rofeiTod to in tho Scriptures, and the Travels of St. 
I*au1. 12njo , price 2s, dd, 

Olscrvations on Teaelmg Englisl Grammar* with 

Suggestions for a Systematic Course of Instruction in National 
Schools, A Paper read at the monthly meeting of the Church 
Schoolmasters’ Association,, and published by request, .By uNE 
’ OF the MBMBEilS. , , Umo, price 8d. 

Tiie Illustrated Haudbdok to Horth Wales, Being 

a new edition of Hemingway's Panorama/* with corrections 
and. additions, by dOIltM HiOlvLIN, and 52 highly-tinishcd Wotxl 
Engravings, by Thomas Bilks, from original Drawings by 
Beorgo Pickering, Esq. ' 18mo, price tia. 

Tie Adult LeafEer’s First Book ; or, an E^sy latrodacfeioa 

to the Beadiihg of The Holy .Scriptures* ‘By 'A CESEOYAI'AN 
OF TEE OEEjSOI^ OF^ ENBEAH.D, 12ino, price m , 

Books for tM Work fable;— 

3, Slmjde Directions in Needlewoidi: and Catting out, 4to, price 
7s. Cd. 

3. The Aft of Dressmaking. By JdllS. COEY* Price Cd. 
a. The Floral Knitting Book, Price Is. 

' 4. The Crochet Fibyyer Book* Price- Is. 
fn The German Sampler Bobk, Price (Id* 

, . , , 0. The Family Cmdiet Book. Price is. 

A f 7. Tlie Oerinan liaised Sampler Book. Price Cd. 

8. The Christmas 'Book of Croehei or Winter Patterns. Prli*e Is. 
y, Knitted Edgings. .By^MES. BHEHELL, Three series, 

’ ^ i price M.'cahh* 

10. Crochet Sirnpimea, By MRS. BURRELL. Price 0d. 

IL Crochet Lace lodgings* , By MEB. BURRELL. Prieedd. 

12. Mri 'BurreiPs,C*:ochefe Gem. Price dd. 
f ■ IS /The Balmoirai Polka Book, price f.ti 

^i4, The Embroteress.: By |dES,;‘ WITHY* Price dd. 

5;|^0MdEGGO1IS FlffltSv ' A Practical Treatise on the Cultivation 

.'■v,,^..i)rehldaceons. Plaiits* v With. Remarks „ on thete ^ Geograiihical 

and a .Select .‘Baialogne of the hast kinds in Cul- 
TJy-dDHE EEKSEALL,yrith a coloured ■Frontispiece, 




5i-;- 'hlA'sete'Ctlna' of ' 'E'e# ■awl ■■■Ch'OlCe ■ A^nturnnal' ' 

V «!^tainlngT^th^lY’‘d*rAwn and Ooloitred Portraits 
with descriptive Tettewpr^^ for the cub 
'for garden Yoh L Just com i>i®toch 
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Flax. Tiie Improved Mode im the Cultivation and Management of 
Eiax. Bj- J* H. DICKSON'. Undoubtedly, if we could retain 
for our own use the many milUorta of &itiah gold that we 
annually pay to our continental neighbours, for Flax, Oil-cake, 
aiui Linseed”, w© should confer a benefit on the nation.” 12mo, 
price 4 s. 

Bible I'atoai History. By the niv. f. o. mobbis, Author 

of “ A History of British Birds.” To be completed in about 
eighteen or twenty monthly parts, price 6it each. Eight 
Coloured Illustrations in each number, and corresponding 
descriptions. 

How to ImproTe the Condition of tbe Agricultural 

XiabonrCr, a Self-supporting System; by which Boys may 
be trained in Aets of Industry, and at the same time receive a 
suitable Education. By THOMAS BATSON, of Colley House, 
Tedburn St. Mary, Exeter. 8vo, price Is. 

Suggestive Hints towards Improved Secular In- 

StrnotiOHji making it bear upon Practical Life, Intended for 
the use of Schoolmasters and Teachers in our. Ehunentary 
Schools, for those engaged in the private instruction of Children 
at Home, and ior others taking an interest in National Eduoation. 
By the EEV. BlCHAllD DAWES, Dean of Hereford, 5th Edition, 
fcap., price 2s. 

The Metbods of Instraotioii followed in the Parish School 
of Kmg’'s Somborne, Hants, By tl^ BE V, EICH Alii) DAWES, 
Bean of Hereford, Marlyreada, ’ ' .. 

An Improved and Self-paying System of National 

Education, Suggested from the working of a Village School 
in Hampshire, with Observations, from Personallnspectioa* on the 
Irish Noifciouul Schools, py the REV'. RICHARD. DAW ES, Dean 
of Hereford. 4i.h Edition, price 8d, 

Observations on tbe Working of the GoYemment 

Scheme of Education, and on School Inspection ; suggest- 
ing a mode of providing an eificient and more extended inspection 
for those Schools in connection with the Church, without expense 
to the Country, with other general remarks on Elementary 
Education. By the BEY. BJ CIIARB DAWES, Dean of Hereford. 
2nd Edition, Svo, price Is. - . 

Remarks oocasioiied by the BreseAf Crusade 

against the Educational Platts of the,!.Committee of-CouncU on 
Education. By the BEY, EICHABD DAWES, Dean of Hereford. 
2nd Edition, Svo, price Is, * ^ i.,’-.. 

'Ah Aecoaat of,_tlie King’s; .-SomWiia Seiopl, 

Extracted, with permission, firom the HENRY M O^ELE Y*S ■ 

Report, published in the Minutes of Oonncil on Education,. 12njo, 

' pricv 2d, . ' 
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An Epitome of Ancient History. R cm o<l c] I cd from K ol lij s, 

tvitlf 3fotes nnd Extracts from Modern Autliors, ihr the use <»t* 
ScliOoIs and Eamiii©$, By MAEY SilOOLBIlEB, In 1 vol. 
2<leurlti rea4i}» 

The Elementary Catechisms for Home m%& School. 

Admirably adapted for Elementary Clas.ses in School.<^, and for 
tbo purposes of Home Instruction; each Catechism eotitrans 
sixty-four pages, price 4d. Already pubiisiicd. ’^Xearly j cady :— 


History of England. 

Oeogra^iiliy, First Lessons, 
gardening. 

Sanitation— TheMeans of Health. 
Cottage Faming. 

English Grammar. 


Bome.stic Economy (double size), 

* F'hy.sioal Geography. 

* Sacred History, 

Linear Drawing. 


Etcries for Summer Bays aad Wiater Higlits* 

Each Illustrated with wcll-e’jceo’uted Wood Engravings, Already 
published, i>r,ico 2d. each, Those marked {’')}tre Sd. each. 

My Young Muster®. 

David Alien, a ViHage Tale. ■ 
*The Soa Kings. 

’'^Madelaine Tube and her Blind 
Brother, 

*>Tho Young Emigrants, 

^The Boy and the Book, 


Carl Thorn’s Bevenge. 

Aliyas Birthday, 

’ Bight is Bight. Bari I.' • 

Ditto ■ ditto. Part 2. . 
William Tel^ the Hero of Swit- 
zerland. 

Wishing and Working,, 

Blm Yilla'. ■ ' ' ' . ” ' 

Lost and Found. 

Little Tim and his Friend the 
Co'bbler, 

Tho Story of Peter Lawley, * 


’ffOsear : a Tale of Norway, 
*The Crusader.®. 

*Tho Ship and the Island. 
*The .Fairy Craft of Nature, 
®The Widow's Son. 


Why must we 'Educate tlie WMe People? and 

what Prevents our doing it? By the BEY. FOSTEK BARHAM 
2IN0KE, Ticar of Whergtead, near Ipswich, 8vo, price Is. 

A CateeMsm oe the Map« of tlie Holy Land, 

in connection with the J^nncipal Events in tho Testament, 
and in the Life of our Lord and Saviour Jesus Christ. Second 
Edition, ISmo, price 4d, 

' ' ■ Also % tho satno iiuthor# tho fiollowing ; 

■Hw testwaJs aad Fasts.. , iBstructi,® for the Toong on 

•w;;. ''^he Offices appffihtod forth©. Festivals and Fasts of tho Church 
■1' ' -of England, ismo, p?ic^ M; ' . ' . , • ' - 

pa 1ie;Vo:^es aiii, Travels of St‘ Pani 

By 'the Author of « A CatecMim on the Map of the Holy tand.^^ 

", , , , . 

latochoas for QiiJtrea. ia Day Schools. 

M.|ie„dl®la|'gd..iia:.iho . Schoolroom, : 

«d* ' y:- ' -fj.,.', ' \ C ’■( / , 

«<» M La, 4^ Z t 

the Eider Classes 
P3rfiC044 , 
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Holy Baptism t its Buttes ;an.C PwTileges, ^ .Por the Use of 
Schools and Private Families. Price 3d, 

Gilbert’s Geograpliy, fob families . a^b schools. 

Yfith Coloured Maps and other lUustrations. In addition to the 
usual Maps wiil be found— Kepreseutatioas of the Mountains 
.ind Wuterfails— Frincipai liivers— Lakes— Solar System— The 
World as known at the Beluge and in the time of our Siiviour— 
Frojcctions of Maps, &e. die. Also an Alphabetical Index of the 
. l.atitudes and Longitudes of 2,ll50 Places. Fcap* 8vo, price 3s. Gd. 

The Child’s Modern Atlas } consisting of Twenty Steel-plate 
Maps, with Descriptive Letterpress. I-'rice, neatly bound, 5s. 

Outline Maps, adapted to the Maps used in Gilbert’s Geography ; 
comprising the World in Hemispheres— EuroiJe— British Isles— 
Asia —Africa — North America— South America— Australasia — 
Diagrams of Projections. With an Index of 2,100 Places, with 
their Latitudes and Longitudes, XMce Is. Cd. 

Groombridge's Shilling Atlas, to illustrate all Geo- 
graphies ; comprising Eight higbly-finished and very superior 
Steel-plate Maps— An Index of 2,100 Places, with their Latitudes 
and Longitudes— The Principal Mouiitaina and Waterfalls of the 
Earth— Chief Productions of the Earth, and other useful infor- 
mation. Complete for Is, ,,3,. 

Hogg’s lastmetor; A Magazine of Miscellany, entertaining 
and instructive ; peculiarly fttted for all classes. Illustrated 
with a fine Portrait on Steel every month. Published weekly, 
l^d* ; and monthly, 7d. and 

The Gardener and Practical Plorisi ^ A Complete and 

Practical Work, illustrated with 300 Engravifigs. liound, in 
three large volumes, price £I 10s. 

Memorials of Worth. With the exception of a few, these 

interesting Sketches refer to persons in the humbler walks of 
life, and sho’iv the power of Religion in the Cottage. By the EE Y. 
ROBERT SIM PSON, Author of “ Traditions of the Covenanters,” 
&c. i8mo, price 2s, Od. 

The Tradesman’s Bookkeeper, a very useful uttie 


Manual, by whiph persona may arrive at a perfect' knowledge of i 
the Art of Bookkeeping without the assistance of a Master. 12mo, 
i>iieo Is. . ■ . 

The Writing Master; or. Six Lessons on Writing. A Com- 
panion to the above. The simple rules in this little tvork ’ivill 
enable any person to perfect themselves in a beautiful and easy 
running hand. 13mo, price 3d. 

MlCholsOH 011 ProJectlOB, a ‘T reatise oB’'Fi*ojeotlbn, con- | 
taining the First Principles" of Flaiis and Elevations, the : 
Modes of Delineating Solids, and every Form of Mechanical Oon- | 
structionj together with a complete System of Isometrical ! 
Drawing. 'By PETER :KiOaOM0N.- ‘‘Sv^, illustrated with 116 
Plates, price 16s* ^ 
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The Ghiide to Railway Masonry J. conteiiiiuiy a complete 

Treatise on the Oblicjae Arch. By PETEE NTGIIOLSOX. I’liird 
Edition, Illustrated, 6vo, 12s. 0d. 

^ I0 Anelie! Poems, chiefly Lyrical. By THOMAS SMIBEET. 
Small post 8vo, jirice Is. 

Songs of OonSOlatiOB. By KATIIAEISifE BAELAHI). 12mo, 
price Is, 

The Pleasures of Music, and otlik' Poems. By JOIIH 

CLAEK BEEGHSOlsr. Second Edition, leap., price 3s. 6d. 

Delille’s Preiieli Lessons,* Introductory Les'^ons in the 
French Languaj?e, with a Series of Exercises. By C, J. DE- 
LILLE, French Master of Chnst*.s Hospital, London, Author of 
“ The Frenoh Grammar/" ifec, <Sz;c. Second Edition, iSmo, price 
Is. 6d. 

Thomborrow’s Latin Exercises. Eiemeatary tafm ex- 

ercises, intended to illusti*ate, by ea.siy and appropriate Examples, 
the Ac<‘iden«e of the Eton. Grammar, and the more Common 
Rules of Syntax. Fifth Edition, fcap. bvo, price Is, Od, 

'Miehnaur’s Germm First Book. The German' First 

Book j or, Convei'sations svnd Dialogues for the Bsc of Schoo!|^. 
By MOHEIS MIBHEAUR, Professor of the German Language, 
and ASifistant at the Royal Raval School, Rew Cross. FcajL 
price Is. (Id, 

Tils Gurlund? nr, poetry for childhood and Youth. This is a 
good and cheap Selection of upwards of One Hundred and Sixty 
Pieceis, gleaned from the true Poets of theEngli.sh Tongue ; httod 
for Children to learn or read. 18mo, price lid. 

le Petit Rimexirs being French and English 'lYords and Sen- 
tences in Rhyme. Nursery Rhymes are never forgotten. An 
-‘il attemi t is here made to convert them into the vehicle of a few 
useful French Words and Phrases, which may be taitght in pluy, 
ipiig before the Learner has begun to i^ead. Illustrated with nu- 
merous Woodcuts, Ifimo* price Is. 6d. 

Marks’s Sermons. Sermons preached on various occasions at 
J - the West London Synagogue of British Jews, By the liBY, D. 
;v' ' Wf, MARKS, Minister oti'the, Congregation. ‘ 8vo, pi'ice 7S. 6d, 

Educational Outliues, and other Letters on Practical Duties. 

To which is added, a J* ournal of a Summer^s Excursion, made by 
^ the Author and hiS^i^-Pupils. '8vo/ price. 4s* 

; Tief fIonsts^ JoTirnal Sad Gardeners' Record. 

, A very handsohie Book, |h'-0 .volumes, illustrated with Thirty-six 
; ‘ ' XTatds; carefully eugrayediaad coloured withtho highest finish, 

and are ajostly-portraits-of Favourite Flowers* Price JOs. 
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Tte Mew Gardeners^ BictioBary .-of Flowers, Fmits, 

Tegetablus, Trees, and Slirabs ; their 'Cnltivation'nnade plain 
and easy to the Amateur, and affordlngr Correct and Scientitic 
Information to the Practical Man. By E, W. PLANT. Post 
8vo, price lis. 

The BanMEg Almanae, Directory, and Year Book. Pub- 
lished annually, 8vo, price 5s, 

The Solicitors’' Diary, Year Book, and Directory. Published 
annually. 8vo, at 2s. 6d. ,4s., and 5s., according to size. 

Groomhridge’s Shilling Diary. Very useful for the Count- 
ing-house, as a Private Memoranda,' ifec, 4c, 8vo size, ruled on 
the best writing-paper. 

Tales aad Sketches of Scottish life, py pastor. 

iShxo, price 2 s. 

An Essay, on, Top"dressiiig Band with Mineral Manures; 
as Olay, Chalk, Marl, 4c. By JOHN DOISTALDSON, Author of 
The Cultivated Plants of the Farm,” 4e. Price fid, 

Mrs. B, D6ri2lg’*S FOCIllS. HumbieSorrbwSj;Ai'noandFi*an- 
cisca, and other Poems. 8voj price 12s. 

Thie Architect, and Building C-azette : in co-operation with 
.'THD'CmD EaNOINEER -AJID AEOHITEOrS JOURNAL. 
Established 1837. Fublished weekly and montlxlNj 

School TEhlCtS, A New Series 'of School Tablets, arranged by 
W, B. TBOETMEIR. Printed in .a very large type, so as to adapt 
them for use in the largest classes, or for reference when sus- 
pended on the walls of the Schoolroom. Specific Cravitio.s ; Tem- 
peratures and Diagram of Thermometer, Fahrenheit and Centi- 
grade, are now ready. Price, in Sheets, Is. the Sot. 

BemhErd’S School ^C^hRlkj for Slate, Blacl? Board, 01 * Paper ; 
the advantages of which are, cheapness, cleanliness in use, apd 
freedom from grit. Adapted for Maps, Diagrams, Perspective 
Drawings, 4c. 4c. In Boxes, price 8a. ; or, large CLuantities, in 
Deal Boxes, Ss. 

The Gospel StSJldRrd* Pubiisbed monthly, price 2d. 

Corpe’s Ouide to Modern G-reek,^ An iptroanetion to Neo- 

Hellenic, or Modern. Creek ; containing a Guide to its Pronun- 
ciation, and an Epitome, of its Grammar. By HENRY CORPE, 
Membesp of the College of Precep.tprsf jpt'ice 5s. ' - 

DcSSODS Op. HoiiSOWifCTyi 'Por the use , of Industrial and 
Oottagers^'.'Faudlies, By JOHN WHITE, 
M.R,as., Hon. See. to the Holy 'Trinity (Finchley) National and 
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Hymns for Sdiools. > ■ SeUcted by tilt} REV, R.. riARybl', 

A., Rectoi’df Mary’s, Hornsey, ami Clmplam in Ordinary 
to the ^neon. ^hird Edition, ISmo, price Cd. 

Two Sermons on the Vntj of Keeping: the Lord’s Bnj. and the , 
Manner in which it shoukl bo Kept, by tlie REV. IIIGHAUO 
HARVEY, M.A., Rectorof St. Afary’s, Hornsey, and Chaplain sn 
Ordinary to the <^ueen. l‘imo, price Is. ; 

England Peopling and CliristianiEiiig the Wovlch 

A Sermon preached in Orantham Church by the HEV. B EX- 
JAM IK STREET, B.A. 8yo, pries Is. 

Adams’s Eoad Progress ; or, Amalgamation of Railways 

and High waysfor Agricultural improvement, and Steam Farming 
in Oreat Britain and theOolonies ; also, Practical Economy in 
Fixed Plant and Rolling Stock for Passenger and Goods Trains. 

By WILLIAM BRIDGES ADAMS, Engineer: $vo, price ii». 0d. 

Historical Sketch of Edncatioiml Moyements, 

preceding the formation of the Rational Public School Associa- 
tion. Reprinted from' the Westminster and Foreign Q,uarterly 
Review, for January, 1851. 8vo, price la. 

Tte Westminster and Foreign ftnarterly Eeview. 

8vo, pidce 6s. 

Maeaiilaj’s Eailway Station Map, corrected by the 

Dompanles. On roller* or cloth case, price £1 f>s. j or in sheets, 
price iSs. 

Macaulay’s Alphabetical Index of aE the Stations ; 

with a reference to the; Lines upon which they are situated. 
Adapted for the above Map, 8vo, price Is. 

Tke Cottager’s Treasniy of Eural Economy, rn tins 

press. 

The Eamhler’s OompaEioii through the Laud of 

Scott and Bums. By JOHN GEIEVE, surveyor. With 
Maps and other Illustrations. Fcap, price Is* 6d. , , , , . 

Mauud’s Botanic daT-den and Fruitist, this eiahortte 

work is now eompleted ,in IS Volumes, price £l 3fs, each, large 
paper, and.'^iig'l As. sms^l puper., Fur the convenience of S«b« 

' ■j’v. koribers, to whom a, re-issue may be convenient, the work Is now 

in’ course of 'publication in that form, .preserving the 'exquisite 
•it-f beauty of‘th 0 'ori|^nal .Edition, at a moderate cost. Frice Is. 
Monthly, Illustrated with Coloured Plates. 

Bagot's Protestaillt Gat6eMsm, containing a main ana 

i ' Coheise Kefatation ihf^ Bible, of all the leading erj*ors of the 
, . Church of Rome. By the. REV. BAGOT, Dean of 

. 'pl^more. dSimo, price 6d. 

,BEgOt’iil'''CElOGhB5id^ on.^She Leading Truths of the Gospel, with 
■' scripture, Bropfs; for Sui^ay &,M other, Schools. 32mo, price id. 


S. PATISHOSHEB 'B0W,-,X»02n>0F,. 


IS 


Bagot^s fliree Hmdred aad Simisla 

Suestions foi' very Youni? Ciiildx’en, v^itli refereaces to Texts 
fur Aiiswej's. S2mo, price 2ti. 

Astronomy Simplified, rortbeuse of Schools and Private 

Families. 16in<), price Is. 

Biietoric in Miniature, sy tho ebt. dk. vale, late of 

Christ’s College, Oamhridge, 18mo, price 2 s. 

Logic in Miniature, A Companion to the above. By the 
same Author. 18mo,. price Is. 

The Principles of Money Demonstrated, and Bullion ist 

F allacies Hefuted. By J OJf A TH AJf D UiS 0 AN, ' B, A. , Au fchor of 
Letters on Monetary Science.** 12mo, price Is. 

GoUntry Banking, a Popular Description of Country Banking- 
By A BANK MANAGEB. iSmo, price 6d- ■ " 

The Anatomy and Philosophy of Banking; ■or,tho 

True Character and Value of Banks briefly explained to the 
Middle Classes of Society. By JAMES STUAUHAN. i2mo, 
price Is, Cd, 

Eomanism unknown to Primitive Christianity* 

The substance of Lectures delivered in the Parish Church of 
Oaiusborough. By the KEY. C. S, BlED. 12mo, price 5s. 

The Agricultural Class Book ; or, how best to Cultivate 

a Small X^arm or Garden ; together with Hints on Domestic 
Ecoutuny. 12mo, price Is. 6d. 

The Housewife^s Eeceipt Book. Being a Collection of 

the most useful Domestic Eeeeipts for a variety of purposes; 
together witli directious for Marketing, etc. 18rao, price Js. 

The Agricultural and Horticultural Almanac 

and Diary, and Gardener’s-aud Farmer’s Calendar. Published 
Annually. Edited by MATTHEW M. MILBCEN^ Esq., and 
W. 1’. AYEBS, aM.As. Price 6d. ' 

The Parmer^s Beal Priend,_showii^ how to iBrew with 

three-fourths Barley to one-fourth Malt* Showing also the 
Malt Tax to be no Tax at ail to those who understand what they 
are about. Price is. 6dr 

Tiie Secrets of the Mash Tuu'; or, the Beal Causes of 
Failure in producing good Ale or* Beer exposed : the only true 
and eeoBontlcal anode of Brewing. , With: examples from One 
, quarter to Twenty quarters. F.os\,i3ho use of Browers, Butlers, 

‘ etc., etc. 'Ey a BlIEWBE of 25;Vc'ars’’StaEdingM' ■ Price Is. 6d. 
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Tke Farmer’s HeraM, a Jowmi of rt'a/titoa AgriaiUnro, 

IlorticultUi’o, Ruml Economy, and (i'encral mwlugtnieo. ^ uh~ 
lished Monthly, price 0d. 

A O'llide to the Lakes of Cumberland, Westmorland, ruul 
Lancashire. By the REV, WILLIAM FORD, B.A. With Maps, 
Plates, and Itineraries, 12mo, price, plain, 8s. ; colouvuu, is. 

The Church Warder and Domestic Magazine, FuWis'ncd 

Irtonthiy, price 2d, 

Narratives of Adventure and Early Discovery, ISmo, 
price Is, 

Edwy and Elgim An original Jragedy, From the Saxon 
period of English History. 8vo, price 2s. Od. 

Paths oil the HiE of life, 18mo, price Is. 

The Bay Wreath ; or. Stories of Cfonins and Merit. ISnio, 

' price Is, 

Fireside Limuings. jsmo, piriee Is. 

A Guide to the Tool Chest ; being a Short Description of all 

the Implements used by the Carpenter, and their uses ; with 
I'omarks upon the choice of Tools. By F. G. MILLS. Price 4d, 

Hot-Houses, Couseiratories, etc. a Practical Tre«ti«e on 

the Goastructiou of Stoves and other Korticnltural Buildings. 
By J. W. THOMPSON, 8vo, lilustratedj price 2s. 6d. 

The lufiueuees of the Game Laws. By a. o. wei/Foed, 

Esq, With an Appendix and Arldrcss to the Tenant Phn’iners of 
Great Britain, by JOHN BRIGHT, M.P. 8vo, pnee a.s. 

Fraelioal Lastruetious ou the Braiuage of laud* 

. By SIMON 'HETCUINSON. New Edition, 8vo, ia*ico Is, 


'olunois. 
‘ic% largo paper. 


Mauna and Heuslow’sBotauist, complete « 0 t« 

Illustrated with splendid Coloured Plates, J’rice, large 
snaaEpaper,.i:5. . 

. ' . • ' i-i ' 

Geraniums.- a- Treatise on ,the Cidtfvation of ISeraniamfi, with 
'n?.' Lists 'of-' Choicest Flowers.' Price 3d. 

‘Bla^ktr #11 SMall Farms* au Essay on the Improvenn'nt to 
he’*tnadeia the Oaitivatiou of- 'Small I’arinH, by the Intrcnlwnion 
, ,, of'Glreen OfOpsi" and House Feeding the Stock thcivou, W Hh a 

Pref«^^’4ddre;ssed to’ ‘Landlords, price Is, 6d . Wtthmu the 
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Til© Beauties of Surroy ; being, .a partlciolax'” description of 
about <hie IlaiKlred and Twenty Seats of tlie Nobility and 
"Senti-yin the Ooiuity of Surrey^ having reference chie0y to all 
that is interesting in the iJepartraents of Horticulture, Arbori- 
culture, nud Park aiiil-Pleasure Ground Scenery. Sve, price t5s. 

Biitisli Botanical and Concliologieal Specimens, 

chiefly collected in the localities of Cleveland andTeesdalo, which 
are well known to Botanists and Naturalists as being rich in 
natural productions. 

3. Flowering Plants, inciuding Ferns, comprising 500 Bpecies. 
Price £'2 10s. 

2. The Grasses, about 70 Species. Price lOs, 6'd. 

3. The Ferns, about 44 Species. -• Price 8s. Cd, 

4. The Mosses, ISO Species. Price 13s. 

5. A Smaller Collection of Mosses. Price 9s« 

0, Eepaticse, above SO Species. Price 5s. 

7. Lichens, more than 100 Species. Price 12s. 6d. 

8. Marino Shells, above 150 Species. Price ^2 12s. 

0. Land nud Fresh-water Shells. 120 Species- Price £2 lOs. 

10. Another Cabinet of Land and Fresh-water Shells. Price £1 10s. 

11. Algffi, Collections in Pi-eparation. ■ 

12. Zoophytes, in Preparation, 

Printed Catalogaes for Labels, marking desiderata, and 

interchanging Specimens, containing all the recently-discovered 
Species, and urrangedin their Natural Families, price 3d. each, 
i:s follows : Grasses— Ferns — Mosses —Hepaticce — Lichens — Ma- 
riie Sheils—Laiid and Fresh-w'ater Shells. 

Price 2s. Manuel dii Tarif des Douanes 
Russe.s dc PAnnoe Jb50, compare d. celui do 1841, avec Pautorisa- 
tion de PAuteur. 

Lawson on Water-Lilies, Th© Royal Water-Iily^f south 

America, and the 'VYater-LUies of our own Land ; their 'History, 
and Cultivation. Illustrated tvith Coloured Plates. Fcap. 

jBritisll Pomolog^y , or, the History; Description, and Classi- 
fication of the Fmits and Fruit Trees cultivated in the Gardens 
and Ox’char<ls of Great Britain. By ROBERT HOGG. 8vo, 
published monthly, price is. 6d., to bo completed in about 
Fifteen Parts. 

Plain ScriHOES} preached in a Tillage Church. * B-ya COUNTRY 
CLERGYMAN, New Edition, 3 voLs. i2mo, pirice i<i!s. 

Plain Lectures oa tlie Gospel accoriiRg to St. 

Blattbew. By the lion, and Rev. C.. G. PERCEVAL, Rector 
of Oalverton, Bucks, Author of “ Plaih- Sjermoiife by a Country 
Clergyman.’’ 4 yols. 12mo, price 22s, . 

Education;' its Infliience on tlie Formation of Character, A 
N arrati ve of Two Brothers. Addressed to Fathers, and Mothers, 
and Instructors of Youth. ' lamo, price" Is-* • \ . 
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Practical AstyoiioiEy for the UnlearEecl. with mt- 

merom Enffi-£'ings. %th^ BEV- GEOKOE 3EANS» M.A, 
Pembroke OoUegef Os'ford ; Curate of I'etney ; EomesUc Chap- , 
lain to the Earl of Morton; aticl^ Member of the Loata Astro- ; 
nomical Sooiety. i^mo, price 8s. (>d. 

Professor Heaslow’s letters to the Farmers of 

Siilfoik. To direct the attention of the Farmers of Sufiblk to • 
the great importance of conducting their experiments in such a 
■ manner as might render any results obtained hy them uvaiialde 
to the progress of Science, and consc^iuentiy to the more ra.pid 
improvement of Agriculture. Svo, price *is, 

HyHiES for the Poor ""of tlie Plock. 32mo, bound In | 

cloth, price Is. ; or in roan, embossed, piice Is. 6d. 

The Present -Testimony, and Orlgmal Christian Witness 
revived : in which the Church’s Portion and the .Hope of ihe 
Kingdom are sought to he developed from Scripture. Published 
monthly. Xols. 1 and 2 are ready, bound in cloth, price 6s. each, 

Amici’s Views in. Eome. Foul' Subjects, of large .six;c, en- 
graved in the line, manner, by DOMENICHINO AMICL Sub- 
, ' JKCTs: ,Si 'Peter’s The Coliseum-— The Pantheon-— and the 

' ■ Forumi ..Price lbs. 6d.each, India proofs. 

Portraits of 'tie Clergy. Carefully engraved Portraits of the 

most eminent Divines of the Church of Srigiand. Price Is. each, 
plain, and as. each, India proofs. 

T116 InfS/Ilt ScllOpl IKTolodist, and Nursery Charmer; being 
Rhymes on Religious, Moral, and Natural Subjects. By G. W , 
KdSSgELL. 18mo, price 6d. 

The Working Maate Housekeeping Book, tor n&s- \ 

two Weeks. A simple plan for keeping a correct aecouat of ] 
Domestic Expen'ditmie and Income ; also for showing what each \ 
Item of Expenditime amounts to in the wholes Year. Adapted ! 
for nw Year, and for beginning at any time in the Year. By i 
the Editors of* ‘ The Family Economist.” Price 6d. “ | 




M^Kay^s Cieero. Select Ovations' of M* -Tliiinus Cicero, from 
vtlie Text of Orclliiis, with Notes, Critical'^ and Explanatory , for 
the use of Schools and Collei^es. By- the EBV. M^TTEICE 
M-IvAT, LL,D., M.E.LA. Second Edition, 8yo, price 7s. tkL 

Hook's Correct Aritlimetioal TaHeS', For the' 'iise of 

Schools, Strongly bound, price 2d, 

Model Lessons for Infant - School Teachers ^ and 

Ntii’scry Governesses, By SvlISS MAYO, Author of “ Lessons on 
Objocts.” in 3 V^olnnios, sold sepiu'atoly, Third Edition, price 
2s, <id. each. 

Eeligions Instruction, in a Grraduated Series of Lessons for 
Younpf Children. By the Author of “ Model Lessons." Second 
Edition, 12mo, price 3s. 

Lessons on the Miracles of our Blessed Lord. By th© 

same Author, 12mo, price 3s. 

A Selection of Hymns and Poetry, For the use of infant 

and Juvenile Schools and Families. Prepared at the request of 
Committee of the Home and Colonial School Society. Fourth 
Edition, 12ino, price 3s. 

Poetical Eemarks on Infant Education. For the use 

of Schools and Private Families. By the RBY. DU, MAYO, 
andMIBS MAYO. Fourth Edition, 12mo, i)rice2s. 

given to the 

Students in Training- at the Home and Colonial School Society. 
Second Edition, price Od, 

(Iraduatecl bourse of Instr action for Infant Schools and 
Nurseries; published under the direction of the Committee of 
the Home and Colonial School Society. Second Edition, 12mo, 
price Is. . 

Useful Hints to Teachers of. Infant Schools and 

Nurseries. Second Edition, i2mo, price' Is. 

The Scholar’s CompauioE and Fireside -Bead er',; con- 
sisting of Historical, Biographical, aud Poetical Selections. By 
the HEY. J. L'. BLAKE. To which ift subjoined a Scheme of tlie 
Common I*ref3xes and Postfixes that enter into the composition 
of English VV ords : with definitions and examples exhibiting their 
proper force and functions. 12mo, price Is. 6d. 

Biographical Sketches of Emment 'British Poets, ■- 

Chronologically arranged, from Chaucer to -Burns, with Criti- 
cisms ou their Works, selected from, the most distinguished 
Writers. i2mo, price Is. Hd.; . , 

Selections from the British foets, dhrunoiogicaiiy 

arranged, from Chaucer to tho present time, under separate 
Divisions, with Introductions explaining the difteroat Species of 
Poetry, In 2 vols. 12mo, p?:ice l-s, 8d, each. ' - 


SCHOOL BOOKS AND MAPS, 

'T;rrE:;S;|Jp'is itij^ Ti3»»|^ ■ :" " 

THE^ iRIS'H'-NATIQMAL, BOARD OF EDOCATION^ 


First Book Of Lessons. 
Second ditto 


s, 

ISino, m’apper „ 0 

18ino, cloth 0 


Scjquel to the Second Book, No, I tnew work) 0 

Sq »el to the Second- Book, No. ‘2 

Third Book of Lessons, 12mo, cloth 1 

J'oui'th ditto P2mo, cloth 2 

Supplement to the Fourth Book. 12mo, cloth i 

INtth Book of Lessons, 12mo, cloth .. ,, •• 1 

Reading Book for Female Schools. 12mo, cloth .1 

The Art of Eeudittg, 12mo, cloth .. 1 

Epitome of Geography, Ancient and IvTodern. l2njo, cloth .. 2 
Compendium of ditto ditto ISmo, cloth .. 0 

Lessons OR the Truth of Christianity, being an Appeuilix to the 

Fourth Book of Lessons, 12mo, cloth .. 0 

English Crammar, 18mo, cloth 0 

Ivey to ditto. ISmo, wapjier ■ 0 

First Book of Arithmetic. ISmo, cloth .* .. .. .. 0 

Key to ditto. ISmo, cloth ,, .. ». 0 

Arithmetic in Theory and Practice. 12mo, cloth 1 

Elements of Book-keeping. 12mo, cloth ,, .. *. 0 

Key to ditto. 12mo, cloth *. .. 0 

Elements of €reometvy. l2mo, cloth .. .. .. .. 0 

Mensuration, Banging, and liund Surveying. 12mo, cloth .. 1 

Appendix to ditto, /or eftiS teao 0 / Tctw/icrs, 12mo, cloth ., 0 

Sacred Poetry. 18mo, cloth 0 

Sm'iptuve Lessons. Four .series. ]2mo, cloth. Each .. .. 0 

Agricultural Class Book, 12mo, cloth .. .. .. .. .. 1 

'■ ■ "" ^ ' ■" " 

I'v 

2 

A'.'; 

X: 


Biographical Sketches of the British i*opt.s. l2mo, cloth 
Selections from the British Poets, 2 vols. 12aio, cloth. Each 
Directions for Needlework without Speciraons. Small -ito, bd. 

Tablet LessonS;,, Arithmetic, Sixty Sheets 

Tablet Lessons, Spelling and Reading, Thirty-three Sheets., ... 
Copy Lines, all the Gradations, Six Sheets .. 


PROFESSOR SULLIVAN’S WORKS* 


English Dictionary 3 6 

Geography Generaliaod ......2 0 

Introduction to Geography,.! 0 
Spoliiiig-Book Superseded ..1 4 


English Grammar 

Dictionary of Dj'i’ivatious. 
Literary Class-Book 


1V1APS ON ROLLERS* 



ft. in. 

ft. in. 

&. 



hh $. d. 

The World 

..0 8 by 3 d*. 

iM- 

0 

Scotland 4 4 by 5 

8...,.]0 0 

Europe 

...5. 8 

.. 4 4., 

..16‘ 

0 

Ireland '..■,.■,,..4 4 .. 5 

8.... Id 0 

Asia 

,..5 8 

>miAu 

..10 

0 

Ancient World 5 8 .. 4 

4, ...10 0 

Africa.. 

.A 4 , 


..10 

.0 

Palestine 4 4 ,, r» 

8,,.. 10 0 

America ... 

.A 4 , 

5 8.. 

..10 

0 

British Isles ...7 4 3 

0.,..SO 0 

England i... 



,.1G 





s. d, 
..1 0 
..2 0 
.,S 0 


Loiidbh';^ 0ECOMBBXDGE & SoNS, 5, BateTOOstcr Eow. 


YUo'MAS H.Vnkmn, 'FriKt-ir, SHvec; Street, Fn!coij,.S<juare, l,«>Jiido.a, 



■JXrSf PUBIISHEB, 

TOT BHST SCMOOIm with MilPS* 

12moj cloth,, j^Tice 38* 0d.} or, with Ihe Max^s coloured, 4s. 

GILBJERT’S GEOGRAPHY 

’ 3?0E 


Illustrated hjr Thirteen very superior Steel-plate Maps and Pour 
Wood Bngmvings; viJS*— Map of the World in Hemispheres, with 
Pictorial Eepresehtations of the Mountains and WatoriaUs, and 
Scales of the Principal' Eiveirs— The Solar System — Modelled Map of 
Geographical Terms— A Delineation of the Siaes of the most noted 
Lakhs— The Seasons— Xho World as known at the Deluge— Ditto in 
,the Time of onr^Savionr— The Mariner's Compass— Maps of Burope 
—British Isles— Asia— Africa— North America— South America— 
Australasia— Diagrams of the Projections of Maps } and an Alps a- 
nnrrcAn Iisth^s: ran Latittoss a»» LoNOiTunks o» 2100 
Paacbs.- ' ■ ; y. ‘ . •y. 

*«A most cJtcellent geography, and one that we can eonUally 
recommend. We have no hesitation in recommending this %vork as 
the most comprehensive of its kind; it contains nothing superiiuoue; 
its arrangement is philosophical and well adapted for iastrucftion ; 
and the. mapft.-aaid allustratioas are in the highest style of art/'— 

.. Ih oblong royal i2mo, neatly bound, price 5s. 

GttBERT’S CHILD’S MODERN ATLAS. 

Consisting Of Twenty Steel-plate Maps, with descriptive Letter-press, 
oblong 'royal l2mo, price Is. Bd> . 

GILBERTS dUTLlNE WA^S. 

■ Comprising the World in Hemi8pheres*^Euxope— British Isles— 
.Asia— Africa— North America— South America— Adstelasia— Dia- 
grams of Projecridns,? with an imnx mUm FMoas* mm 
LATirauBS mxs LcwrsiwnBS. > ; , , , 

tOSTBOH; ©BOOKBUDlffiE & SOSS, ratemosteif Sow. 




rosi pransHED- 


Second Sdition, revised, price,*?Fourpence, 

A CATECHISM ON THE MAP OF THE 

■■v.c 

In connection 'witli t!io Priadpal Events in the Old Testament, and 
, ■ in the Iiifenf'OnrEord and Saviont'-Jesns Christ.' : 


By the same Author, price Eightpence, 

LESSONS ON THE VOYAGES AND 


ISmo., price Sixpence, 

On the OFFICES appointed for the FESTIVALS and FASTS of the 

By the Author of Catechism of the i|:oly Land,” “Lessons on 
the Voyages and Travels of St Paul,” &c* 


Printed on a Large Sheet, in hold type, price Twopence, 

PLAIN INSTRUCTIONS FOR CHILDREN 

The feubjects are as follow:— -Why you go to School— Coming 
to School in Time— Cleanliness— Behaviour at Prayers— Attention ■' 
to Lessons— Care of Books in School— Talking and Making a Noise 
in School— Obedience to my Teachers— Monitors— Behaviour to my 
Schoolfellows, &c,, &c. " 

By the Author of “'A Catechism on the Holy Land,” t^Xieseohe’' 
on the Voyages and Travels of St Paul,” “ Instructions for tht 
Young on the Festivals and Fasts of the Church of England,”,^©, 

XAdm; mn $&M$f % 'Uimmm im . ; 



